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SECTION 260519 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A. Section Includes:
Copper building wire rated 600 V or less.
Metal-clad cable, Type MC, rated 600 V or less.

Fire-alarm wire and cable.
Connectors, splices, and terminations rated 600 V and less.
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1.3 DEFINITIONS

A. VFC: Variable-frequency controller.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of product.
PART 2 - PRODUCTS

2.1 COPPER BUILDING WIRE

A. Description: Flexible, insulated and uninsulated, drawn copper current-carrying conductor with
an overall insulation layer or jacket, or both, rated 600 V or less.

B. Standards:

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and use.

2. RoHS compliant.

3 Conductor and Cable Marking: Comply with wire and cable marking according to UL's
"Wire and Cable Marking and Application Guide."

C. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8
for stranded conductors.

D. Conductor Insulation:
1. Type THHN and Type THWN-2: Comply with UL 83.
2. Type XHHW-2: Comply with UL 44.
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E. Shield:
1. Type TC-ER: Cable designed for use with VFCs, with oversized crosslinked polyethylene
insulation, spiral-wrapped foil plus 85 percent coverage braided shields and insulated full-
size ground wire, and sunlight- and oil-resistant outer PVC jacket.

2.2 METAL-CLAD CABLE, TYPE MC

A. Description: A factory assembly of one or more current-carrying insulated conductors in an
overall metallic sheath.

B. Standards:
1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and use.
2. Comply with UL 1569.
3 Conductor and Cable Marking: Comply with wire and cable marking according to UL's
"Wire and Cable Marking and Application Guide."
C. Circuits:

1. Single circuit and multicircuit with color-coded conductors.
2. Power-Limited Fire-Alarm Circuits: Comply with UL 1424.

D. Conductors: Copper, complying with ASTM B 3 for bare annealed copper and with ASTM B 8
for stranded conductors.

E. Ground Conductor: Bare.
F. Conductor Insulation:

1. Type TEFN/THHN/THWN-2: Comply with UL 83.
2. Type XHHW-2: Comply with UL 44.

G. Armor: Steel or aluminum, interlocked.

H. Jacket: PVC applied over armor.

2.3 CONNECTORS AND SPLICES

A. Description: Factory-fabricated connectors, splices, and lugs of size, ampacity rating, material,
type, and class for application and service indicated; listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and use.

B. Jacketed Cable Connectors: For steel and aluminum jacketed cables, zinc die-cast with set
screws, designed to connect conductors specified in this Section.
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PART 3 - EXECUTION

3.1

3.2

3.3

CONDUCTOR MATERIAL APPLICATIONS

Feeders: Copper; stranded.
Branch Circuits: Copper, stranded.
VFC Output Circuits Cable: Extra-flexible stranded for all sizes.

Power-Limited Fire Alarm and Control: Solid for No. 12 AWG and smaller.

CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING

METHODS
Exposed Feeders: Type THHN/THWN-2 or XHHW-2, single conductors in raceway.

Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground: Type THHN/THWN-
2, single conductors in raceway.

Exposed Branch Circuits, Including in Crawlspaces: Type THHN/THWN-2 or XHHW-2, single
conductors in raceway.

Branch Circuits Concealed in Ceilings, Walls, and Partitions: Type THHN/THWN-2, single
conductors in raceway Metal-clad cable, Type MC.

Branch Circuits in Refrigerated Spaces: Type XHHW-2, single conductors in raceway, in all
spaces conditioned to 32 deg. F or less.

Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:
Type THHN/THWN-2, single conductors in raceway.

VFC Output Circuits: [Type XHHW-2 in metal conduit] Type TC-ER cable with braided shield.

INSTALLATION OF CONDUCTORS AND CABLES

Conceal cables in finished walls, ceilings, and floors unless otherwise indicated.

Complete raceway installation between conductor and cable termination points according to
Section 260533 "Raceways and Boxes for Electrical Systems" prior to pulling conductors and
cables.

Use manufacturer-approved pulling compound or lubricant where necessary; compound used
must not deteriorate conductor or insulation. Do not exceed manufacturer's recommended
maximum pulling tensions and sidewall pressure values.

Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips, that will
not damage cables or raceway.

Install exposed cables parallel and perpendicular to surfaces of exposed structural members
and follow surface contours where possible.
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F. Support cables according to Section 260529 "Hangers and Supports for Electrical Systems."

3.4 INSTALLATION OF FIRE-ALARM WIRING
A Comply with NECA 1 and NFPA 72.
B. Wiring Method:
1. Install plenum cable in environmental airspaces, including plenum ceilings.

2. Cables and pathways used for fire-alarm circuits, and equipment control wiring
associated with fire-alarm system, may not contain any other wire or cable.

C. Wiring within Enclosures: Separate power-limited and non-power-limited conductors as
recommended by manufacturer. Connect conductors that are terminated, spliced, or interrupted
in any enclosure associated with fire-alarm system to terminal blocks. Mark each terminal
according to system's wiring diagrams. Make all connections with approved crimp-on terminal
spade lugs, pressure-type terminal blocks, or plug connectors.

3.5 CONNECTIONS

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values. If manufacturer's torque values are not indicated, use those specified in
UL 486A-486B.

B. Make splices, terminations, and taps that are compatible with conductor material.

C. Wiring at Outlets: Install conductor at each outlet, with at least 6 inches of slack.

3.6 IDENTIFICATION

A. Identify and color-code conductors and cables according to Section 260553 "ldentification for
Electrical Systems."

B. Identify each spare conductor at each end with identity number and location of other end of
conductor and identify as spare conductor.
3.7 FIRESTOPPING
A. Apply firestopping to electrical penetrations of fire-rated floor and wall assemblies to restore
original fire-resistance rating of assembly according to Section 078413 "Penetration
Firestopping."
3.8 FIELD QUALITY CONTROL

A. Perform tests and inspections.

1. After installing conductors and cables and before electrical circuitry has been energized,
test service entrance and feeder conductors for compliance with requirements.
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2. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.

B. Cables will be considered defective if they do not pass tests and inspections.

C. Prepare test and inspection reports to record the following:

1. Procedures used.
2. Results that comply with requirements.
3. Results that do not comply with requirements, and corrective action taken to achieve

compliance with requirements.

END OF SECTION 260519
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SECTION 260529 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS
PART 1 - GENERAL

1.1  RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:

1. Steel slotted support systems.

2. Conduit and cable support devices.

3 Mounting, anchoring, and attachment components, mechanical expansion anchors,
concrete inserts, clamps, through bolts, toggle bolts, and hanger rods.

4. Fabricated metal equipment support assemblies.

PART 2 - PRODUCTS

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS

A. Steel Slotted Support Systems: Preformed steel channels and angles with minimum 13/32-
inch-diameter holes at a maximum of 8 inches o.c. in at least one surface.

1. Standard: Comply with MFMA-4 factory-fabricated components for field assembly.

2. Material for Channel, Fittings, and Accessories: Galvanized steel.

3 Channel Width: Selected for applicable load criteria, 1-5/8 inches, 1-1/4 inches or 13/16
inches.

4. Metallic Coatings: Hot-dip galvanized after fabrication; applied according to MFMA-4.

B. Conduit and Cable Support Devices: Steel and malleable-iron hangers, clamps, and
associated fittings, designed for types and sizes of raceway or cable to be supported.

C.  Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of
threaded body and insulating wedging plug or plugs for nonarmored electrical conductors or
cables in riser conduits. Plugs shall have number, size, and shape of conductor gripping
pieces as required to suit individual conductors or cables supported. Body shall be made of
malleable iron.

D.  Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M steel plates,
shapes, and bars; black and galvanized.

E. Mounting, Anchoring, and Attachment Components: Items for fastening electrical items or
their supports to building surfaces include the following:
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1. Mechanical-Expansion Anchors: Insert-wedge-type, stainless steel, for use in hardened
portland cement concrete, with tension, shear, and pullout capacities appropriate for
supported loads and building materials where used.

2. Concrete Inserts: Steel or malleable-iron, slotted support system units are similar to
MSS Type 18 units and comply with MFMA-4 or MSS SP-58.

3. Clamps for Attachment to Steel Structural Elements: MSS SP-58 units are suitable for
attached structural element.

4, Through Bolts: Structural type, hex head, and high strength. Comply with

ASTM F 3125/F 3125M, Grade A325.

Toggle Bolts: All-steel springhead type.

Hanger Rods: Threaded steel.

Expansion Fasteners for Sheet Metal: Elco Fab-Lok or approved equal high strength

expansion sleeve fasteners.

No o

2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES

A

Description: Welded or bolted structural-steel shapes, shop or field fabricated to fit
dimensions of supported equipment.

Materials: Comply with requirements in Section 055000 "Metal Fabrications" for steel shapes
and plates.

PART 3 - EXECUTION

3.1  APPLICATION

A

Comply with the following standards for application and installation requirements of hangers
and supports, except where requirements on Drawings or in this Section are stricter:

1. NECA 1.
2. NECA 101
3. NECA 105.

Comply with requirements in Section 078413 "Penetration Firestopping" for firestopping
materials and installation for penetrations through fire-rated walls, ceilings, and assemblies.

Comply with requirements for raceways and boxes specified in Section 260533 "Raceways
and Boxes for Electrical Systems."

Maximum Support Spacing and Minimum Hanger Rod Size for Raceways: Space supports
for EMT, IMC, and RMC as required by NFPA 70. Minimum rod size shall be 1/4 inch in
diameter.

Multiple Raceways or Cables: Install trapeze-type supports fabricated with steel slotted or
other support system, sized so capacity can be increased by at least 25 percent in future
without exceeding specified design load limits.

3.2 SUPPORT INSTALLATION

A

Comply with NECA 1 and NECA 101 for installation requirements except as specified in this
article.
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B. Strength of Support Assemblies: Where not indicated, select sizes of components so strength
will be adequate to carry present and future static loads within specified loading limits.
Minimum static design load used for strength determination shall be weight of supported
components plus 200 Ib.

C. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor and
fasten electrical items and their supports to building structural elements by the following
methods unless otherwise indicated by code:

1. To Insulated Metal Panels (IMP) and light sheet metal: Expansion sleeve anchors, Elco
Fab-Lok or approved equal. Sheet metal screws are not allowed.

2. To Wood: Fasten with lag screws or through bolts.

3. To New Concrete: Bolt to concrete inserts.

4. To Masonry: Approved toggle-type bolts on hollow masonry units and expansion
anchor fasteners on solid masonry units.

5. To Existing Concrete: Expansion anchor fasteners.

6. To Steel: Beam clamps (MSS SP-58, Type 19, 21, 23, 25, or 27), complying with
MSS SP-69.

7. Items Mounted on Hollow Walls and Nonstructural Building Surfaces: Mount cabinets,
panelboards, disconnect switches, control enclosures, pull and junction boxes,
transformers, and other devices on slotted-channel racks attached to substrate.

D. Drill holes for expansion anchors in concrete at locations and to depths that avoid the need
for reinforcing bars.

3.3 PAINTING

A. Touchup: Clean field welds and abraded areas of shop paint. Paint exposed areas
immediately after erecting hangers and supports. Use same materials as used for shop
painting. Comply with SSPC-PA 1 requirements for touching up field-painted surfaces.

1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils.

B. Galvanized Surfaces: Clean welds, bolted connections, and abraded areas and apply

galvanizing-repair paint to comply with ASTM A 780.

END OF SECTION 260529
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SECTION 260533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY
A. Section Includes:

Metal conduits and fittings.

Nonmetallic conduits and fittings.

Metal wireways and auxiliary gutters.

Boxes and enclosures.

Handholes and boxes for exterior underground cabling.

arON-=

B. Related Requirements:
1. Section 078413 "Penetration Firestopping" for firestopping at conduit and box
entrances.
DEFINITIONS
A. GRC: Galvanized rigid steel conduit.
B. IMC: Intermediate metal conduit.

C. EMT: Electrical metallic tubing.

ACTION SUBMITTALS

A. Product Data: For surface raceways, wireways and fittings, floor boxes, hinged-cover
enclosures, and cabinets.

B. Shop Drawings: For custom enclosures and cabinets. Include plans, elevations, sections,
and attachment details.

PART 2 - PRODUCTS

2.1

METAL CONDUITS AND FITTINGS

A. Metal Conduit:
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Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified testing
agency, and marked for intended location and application.

GRC: Comply with ANSI C80.1 and UL 6.

IMC: Comply with ANSI C80.6 and UL 1242.

EMT: Comply with ANSI C80.3 and UL 797.

FMC: Comply with UL 1; zinc-coated steel or aluminum.

LFMC: Flexible steel conduit with PVC jacket and complying with UL 360.

B. Metal Fittings:

1.

Comply with NEMA FB 1 and UL 514B.

Listing and Labeling: Listed and labeled as defined in NFPA 70, by a qualified testing
agency, and marked for intended location and application.

Fittings, General: Listed and labeled for type of conduit, location, and use.

Fittings for EMT:

a. Material: Steel.
b. Type: Setscrew or compression.

Expansion Fittings: PVC or steel to match conduit type, complying with UL 651, rated
for environmental conditions where installed, and including flexible external bonding
jumper.

C. Joint Compound for IMC and GRC: Approved, as defined in NFPA 70, by authorities having
jurisdiction for use in conduit assemblies, and compounded for use to lubricate and protect
threaded conduit joints from corrosion and to enhance their conductivity.

2.2 NONMETALLIC CONDUITS AND FITTINGS

A. Nonmetallic Conduit:

1.

Listing and Labeling: Nonmetallic conduit shall be listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.
Fiberglass:

a. Comply with NEMA TC 14.
b. Comply with UL 2515 for aboveground raceways.
C. Comply with UL 2420 for belowground raceways.

RNC: Type EPC-40-PVC, complying with NEMA TC 2 and UL 651 unless otherwise
indicated.
LFNC: Comply with UL 1660.

B. Nonmetallic Fittings:

—_

Fittings, General: Listed and labeled for type of conduit, location, and use.

Fittings for ENT and RNC: Comply with NEMA TC 3; match to conduit or tubing type
and material.

a. Fittings for LFNC: Comply with UL 514B.

Solvents and Adhesives: As recommended by conduit manufacturer.
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2.3 METAL WIREWAYS AND AUXILIARY GUTTERS

A

Description: Sheet metal, complying with UL 870 and NEMA 250, Type 1 or Type 3R unless
otherwise indicated, and sized according to NFPA 70.

1. Metal wireways installed outdoors shall be listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

Fittings and Accessories: Include covers, couplings, offsets, elbows, expansion joints,
adapters, hold-down straps, end caps, and other fittings to match and mate with wireways as
required for complete system.

Wireway Covers: Hinged type unless otherwise indicated.

Finish: Manufacturer's standard enamel finish.

2.4 BOXES, ENCLOSURES, AND CABINETS

A

General Requirements for Boxes, Enclosures, and Cabinets: Boxes, enclosures, and
cabinets installed in wet locations shall be listed for use in wet locations.

Sheet Metal Outlet and Device Boxes: Comply with NEMA OS 1 and UL 514A.

Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy, Type FD, with
gasketed cover.

Nonmetallic Outlet and Device Boxes: Comply with NEMA OS 2 and UL 514C.

Floor Boxes:

1. Type: As indicated on the drawings.

2. Listing and Labeling: Floor boxes shall be listed and labeled as defined in NFPA 70, by
a qualified testing agency, and marked for intended location and application.

Luminaire Outlet Boxes: Nonadjustable, designed for attachment of luminaire weighing 50 Ib.

Outlet boxes designed for attachment of luminaires weighing more than 50 Ib shall be listed

and marked for the maximum allowable weight.

Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMAFB 1 and UL 1773,
galvanized, cast iron with gasketed cover.

Box extensions used to accommodate new building finishes shall be of same material as
recessed box.

Device Box Dimensions: 4 inches square by 2-1/8 inches deep.
Gangable boxes are allowed.
Hinged-Cover Enclosures: Comply with UL 50 and NEMA 250, Type 1, Type 3R, Type 4X or

Type 12 as required by the enclosure location with continuous-hinge cover with flush latch
unless otherwise indicated.
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Metal Enclosures:

a. Steel, finished inside and out with manufacturer's standard enamel.
b. Type 4X to be stainless steel.

Interior Panels: Steel; all sides finished with manufacturer's standard enamel.

PART 3 - EXECUTION

3.1  RACEWAY APPLICATION

A

Indoors: Apply raceway products as specified below unless otherwise indicated:

1.
2

Exposed, Not Subject to Physical Damage: EMT.
Exposed and Subject to Physical Damage: GRC or IMC for all conduits below the
ceiling or joist space in raceway locations including but not limited to the following:

a. Loading dock and warehouse spaces.
b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units.

Concealed in Ceilings and Interior Walls and Partitions: EMT.

Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic,
Electric Solenoid, or Motor-Driven Equipment): FMC, except use LFMC in damp or wet
locations.

Damp or Wet Locations: GRC or IMC.

Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4X stainless
steel in institutional and commercial kitchens and damp or wet locations.

Minimum Raceway Size: 1/2-inch trade size.

Raceway Fittings: Compatible with raceways and suitable for use and location.

1.

2.
3.

Rigid and Intermediate Steel Conduit: Use threaded rigid steel conduit fittings unless
otherwise indicated. Comply with NEMA FB 2.10.

EMT: Use setscrew or compression, steel fittings. Comply with NEMA FB 2.10.

Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with
NEMA FB 2.20.

Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth.

Install surface raceways only where indicated on Drawings.

Do not install nonmetallic conduit where ambient temperature exceeds 120 deg F.

3.2 INSTALLATION

A

Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems"
for hangers and supports.

Comply with NECA 1 and NECA 101 for installation requirements except where requirements
on Drawings or in this article are stricter. Comply with NFPA 70 limitations for types of
raceways allowed in specific occupancies and number of floors.
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C. Do not fasten conduits onto the bottom side of a metal deck roof.

D. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water
pipes. Install horizontal raceway runs above water and steam piping.

E. Complete raceway installation before starting conductor installation.
F. Arrange stub-ups so curved portions of bends are not visible above finished slab.

G. Make bends in raceway using large-radius preformed ells. Field bending shall be according
to NFPA 70 minimum radii requirements. Use only equipment specifically designed for
material and size involved.

H.  Conceal conduit within finished walls, ceilings, and floors unless otherwise indicated. Install
conduits parallel or perpendicular to building lines.

l. Support conduit within 12 inches of enclosures to which attached.

J. Raceways Embedded in Slabs: Not allowed except in the case of special circumstances with
the direct approval of the Construction Manager.

1. Run conduit larger than 1-inch trade size, parallel or at right angles to main
reinforcement. Where at right angles to reinforcement, place conduit close to slab
support. Secure raceways to reinforcement at maximum 10-foot intervals.

2. Arrange raceways to cross building expansion joints at right angles with expansion
fittings.

3. Arrange raceways to keep a minimum of 2 inches of concrete cover in all directions.

4. Do not embed threadless fittings in concrete unless specifically approved by the
Architect.

K. Stub-Ups to Above Recessed Ceilings:

1. Use EMT, IMC, or RMC for raceways.
2. Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs
or in an enclosure.

L. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply
listed compound to threads of raceway and fittings before making up joints. Follow compound
manufacturer's written instructions.

M.  Raceway Terminations at Locations Subject to Moisture or Vibration: Use insulating bushings
to protect conductors including conductors smaller than No. 4 AWG.

N. Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of
boxes or cabinets. Install bushings on conduits up to 1-1/4-inch trade size and insulated
throat metal bushings on 1-1/2-inch trade size and larger conduits terminated with locknuts.
Install insulated throat metal grounding bushings on service conduits.

O. Install raceways square to the enclosure and terminate at enclosures with locknuts. Install
locknuts hand tight plus 1/4 turn more.

P. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings
in the locknut area prior to assembling conduit to enclosure to assure a continuous ground
path.
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Q.  Cut conduit perpendicular to the length. For conduits 2-inch trade size and larger, use roll
cutter or a guide to make cut straight and perpendicular to the length.

R. Install pull wires in empty raceways. Use polypropylene or monofilament plastic line with not
less than 200-Ib tensile strength. Leave at least 12 inches of slack at each end of pull wire.
Cap underground raceways designated as spare above grade alongside raceways in use.

S. Install raceway sealing fittings at accessible locations according to NFPA 70 and fill them with
listed sealing compound. For concealed raceways, install each fitting in a flush steel box with
a blank cover plate having a finish similar to that of adjacent plates or surfaces. Install
raceway sealing fittings according to NFPA 70.

T. Install devices to seal raceway interiors at accessible locations. Locate seals so no fittings or
boxes are between the seal and the following changes of environments. Seal the interior of
all raceways at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated
spaces.

Where an underground service raceway enters a building or structure.

Conduit extending from interior to exterior of building.

Conduit extending into pressurized duct and equipment.

Conduit extending into pressurized zones that are automatically controlled to maintain
different pressure set points.

6. Where otherwise required by NFPA 70.

aoRrwbd

U. Insulate conduits at boundaries of refrigerated spaces according to details on the drawings.
V. Comply with manufacturer's written instructions for solvent welding RNC and fittings.
W.  Expansion-Joint Fittings:

1. Install in each run of aboveground RNC that is located where environmental
temperature change may exceed 30 deg F and that has straight-run length that
exceeds 25 feet. Install in each run of aboveground RMC and EMT conduit that is
located where environmental temperature change may exceed 100 deg F and that has
straight-run length that exceeds 100 feet.

2. Install type and quantity of fittings that accommodate temperature change listed for
each of the following locations:

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 deg F temperature

change.
b. Outdoor Locations Exposed to Direct Sunlight: 155 deg F temperature change.
C. Indoor Spaces Connected with Outdoors without Physical Separation: 125 deg F

temperature change.

3. Install fitting(s) that provide expansion and contraction for at least 0.00041 inch per foot
of length of straight run per deg F of temperature change for PVC conduits. Install
fitting(s) that provide expansion and contraction for at least 0.000078 inch per foot of
length of straight run per deg F of temperature change for metal conduits.

4. Install expansion fittings at all locations where conduits cross building or structure
expansion joints.
5. Install each expansion-joint fitting with position, mounting, and piston setting selected

according to manufacturer's written instructions for conditions at specific location at
time of installation. Install conduit supports to allow for expansion movement.
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Flexible Conduit Connections: Comply with NEMA RV 3. Use a maximum of 72 inches of
flexible conduit for recessed, semi-recessed luminaires and suspended high bay luminaires.
Use a maximum of 36 inches for equipment subject to vibration, noise transmission, or
movement; and for transformers and motors.

1. Use LFMC in damp or wet locations.

Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not
individually indicated, give priority to ADA requirements. Install boxes with height measured
to center of box unless otherwise indicated.

Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry
block and install box flush with surface of wall. Prepare block surfaces to provide a flat
surface for a raintight connection between box and cover plate or supported equipment and
box.

Horizontally separate boxes mounted on opposite sides of walls so they are not in the same
vertical channel.

Locate boxes so that cover or plate will not span different building finishes.

Support boxes of three gangs or more from more than one side by spanning two framing
members or mounting on brackets specifically designed for the purpose.

Fasten junction and pull boxes to or support from building structure. Do not support boxes by
conduits.

Set metal floor boxes level and flush with finished floor surface.

Set nonmetallic floor boxes level. Trim after installation to fit flush with finished floor surface.

3.3 INSTALLATION OF UNDERGROUND CONDUIT

A

Direct-Buried Conduit:

1. Excavate trench bottom to provide firm and uniform support for conduit.
After installing conduit, backfill and compact. Start at tie-in point, and work toward end
of conduit run, leaving conduit at end of run free to move with expansion and
contraction as temperature changes during this process. Firmly hand tamp backfill
around conduit to provide maximum supporting strength. After placing controlled
backfill to within 12 inches of finished grade, make final conduit connection at end of
run and complete backfilling with normal compaction as specified in Section 312000
"Earth Moving."

3. Install manufactured duct elbows for stub-ups at poles and equipment and at building
entrances through floor unless otherwise indicated. Encase elbows for stub-up ducts
throughout length of elbow.

4. Underground Warning Tape: Comply with requirements in Section 260553

"ldentification for Electrical Systems."

3.4 INSTALLATION OF UNDERGROUND HANDHOLES AND BOXES

A

Install handholes and boxes level and plumb and with orientation and depth coordinated with
connecting conduits to minimize bends and deflections required for proper entrances.
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Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded
from 1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed
earth.

Elevation: In paved areas, set so cover surface will be flush with finished grade. Set covers of
other enclosures 1 inch above finished grade.

Install handholes with bottom below frost line.

Install removable hardware, including pulling eyes, cable stanchions, cable arms, and
insulators, as required for installation and support of cables and conductors. Select arm
lengths to be long enough to provide spare space for future cables but short enough to
preserve adequate working clearances in enclosure.

Field-cut openings for conduits according to enclosure manufacturer's written instructions.
Cut wall of enclosure with a tool designed for material to be cut. Size holes for terminating
fittings to be used, and seal around penetrations after fittings are installed.

3.5 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR ELECTRICAL PENETRATIONS

A

Install Osleeves and sleeve seals at penetrations of exterior floor and wall assemblies.

3.6 FIRESTOPPING

A

Install firestopping at penetrations of fire-rated floor and wall assemblies. Comply with
requirements in Section 078413 "Penetration Firestopping.”

3.7 PROTECTION

A

Protect coatings, finishes, and cabinets from damage and deterioration.

1. Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.

2. Repair damage to PVC coatings or paint finishes with matching touchup coating
recommended by manufacturer.

END OF SECTION 260533
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS
PART 1 - GENERAL

1.1  RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:

1. Color and legend requirements for raceways, conductors, and warning labels and
signs.

Labels.

Tapes.

Tags.

Signs.

Cable ties.

Paint for identification.

Fasteners for labels and signs.

NGO AWM

PART 2 - PRODUCTS

2.1 PERFORMANCE REQUIREMENTS
A.  Comply with ASME A13.1.

B.  Comply with NFPA 70.

C.  Comply with 29 CFR 1910.144 and 29 CFR 1910.145.
D.  Comply with ANSI Z535.4 for safety signs and labels.
E. Comply with NFPA 70E requirements for arc-flash warning labels.

F. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks
used by label printers, shall comply with UL 969.

G. Thermal Movements: Allow for thermal movements from ambient and surface temperature
changes.
2.2 COLOR AND LEGEND REQUIREMENTS

A. Color-Coding for Phase- and Voltage-Level Identification, 600 V or Less: Use colors listed
below for ungrounded service feeder and branch-circuit conductors.
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Color shall be factory applied or field applied for sizes larger than No. 8 AWG if
authorities having jurisdiction permit.
Colors for 208/120-V Circuits:

a. Phase A: Black.

b. Phase B: Red.

c. Phase C: Blue.
Colors for 240-V Circuits:

a. Phase A: Black.
b. Phase B: Red.

Colors for 480/277-V Circuits:
a. Phase A: Brown.
b. Phase B: Orange.

c. Phase C: Yellow.

Color for Neutral: White or gray.
Color for Equipment Grounds: Green.

B. Warning Label Colors:

1.

Identify system voltage with black letters on an orange background.

C. Warning labels and signs shall include, but are not limited to, the following legends:

1.

2.

Multiple Power Source Warning: "DANGER - ELECTRICAL SHOCK HAZARD -
EQUIPMENT HAS MULTIPLE POWER SOURCES."

Workspace Clearance Warning: "WARNING - OSHA REGULATION - AREA IN
FRONT OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES."

D. Equipment Identification Labels:

1.

23 LABELS

Black letters on a white field.

A. Self-Adhesive Wraparound Labels: Preprinted, 3-mil-thick, polyester flexible label with acrylic
pressure-sensitive adhesive.

1.

Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Brady Corporation.
b. Ideal Industries, Inc.
C. Panduit Corp.

Self-Lamination: Clear; UV-, weather- and chemical-resistant; self-laminating,
protective shield over the legend. Labels sized such that the clear shield overlaps the
entire printed legend.
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3. Marker for Labels: Machine-printed, permanent, waterproof, black ink recommended by
printer manufacturer.

B. Self-Adhesive Labels: Polyester, thermal, transfer-printed, 3-mil-thick, multicolor, weather-
and UV-resistant, pressure-sensitive adhesive labels, configured for intended use and

location.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Brady Corporation.
b. Ideal Industries, Inc.
C. Panduit Corp.

24 TAPES

A. Marker Tapes: Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification
legend machine printed by thermal transfer or equivalent process.

B. Self-Adhesive Vinyl Tape: Colored, heavy duty, waterproof, fade resistant; not less than 3
mils thick by 1 to 2 inches wide; compounded for outdoor use.

C. Underground-Line Warning Tape:

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Brady Corporation.
b. Ideal Industries, Inc.

2. Tape:

a. Recommended by manufacturer for the method of installation and suitable to
identify and locate underground electrical and communications utility lines.

b. Printing on tape shall be permanent and shall not be damaged by burial
operations.

C. Tape material and ink shall be chemically inert and not subject to degradation
when exposed to acids, alkalis, and other destructive substances commonly
found in soils.

3. Color and Printing:

a. Comply with ANSI Z535.1, ANSI Z535.2, ANSI Z535.3, ANSI Z535.4, and
ANSI Z535.5.

b. Inscriptions for Red-Colored Tapes: "ELECTRIC LINE, HIGH VOLTAGE".

C. Inscriptions for Orange-Colored Tapes: "TELEPHONE CABLE, CATV CABLE,
COMMUNICATIONS CABLE, OPTICAL FIBER CABLE".

4. Tag: Retain "Stenciled Legend" Paragraph below to specify type of label for identifying
outdoor equipment if specified in "ldentification Schedule" Article.
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25 TAGS
A. Nonmetallic Preprinted Tags: Polyethylene tags, 0.015 inch thick, color-coded for phase and
voltage level, with factory printed permanent designations; punched for use with self-locking
cable tie fastener.

B. Write-on Tags:

1. Polyester Tags: 0.015 inch thick, with corrosion-resistant grommet and cable tie for
attachment.
2. Marker for Tags: Permanent, waterproof, black ink marker recommended by tag
manufacturer.
26 SIGNS

A. Laminated Acrylic or Melamine Plastic Signs:

1. Engraved legend.

Thickness:

a. For signs up to 20 sq. in., minimum 1/16 inch thick.
b. For signs larger than 20 sq. in., 1/8 inch thick.

C. Engraved legend with black letters on white face.
d. Self-adhesive.

2.7 CABLETIES

A. General-Purpose Cable Ties: Fungus inert, self-extinguishing, one piece, self-locking, and
Type 6/6 nylon.

Minimum Width: 3/16 inch.

Tensile Strength at 73 Deg F according to ASTM D 638: 12,000 psi.
Temperature Range: Minus 40 to plus 185 deg F.

Color: Black, except where used for color-coding.

PN~

B. UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior
sunlight, self-extinguishing, one piece, self-locking, and Type 6/6 nylon.

Minimum Width: 3/16 inch.

Tensile Strength at 73 Deg F according to ASTM D 638: 12,000 psi.
Temperature Range: Minus 40 to plus 185 deg F.

Color: Black.

pON~

C. Plenum-Rated Cable Ties: Self-extinguishing, UV stabilized, one piece, and self-locking.

Minimum Width: 3/16 inch.

Tensile Strength at 73 Deg F according to ASTM D 638: 7000 psi.
UL 94 Flame Rating: 94V-0.

Temperature Range: Minus 50 to plus 284 deg F.

Color: Black.

arON =
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2.8 MISCELLANEOUS IDENTIFICATION PRODUCTS

A

Paint: Comply with requirements in painting Sections for paint materials and application
requirements. Retain paint system applicable for surface material and location (exterior or
interior).

Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel
machine screws with nuts and flat and lock washers.

PART 3 - EXECUTION

3.1 PREPARATION

A

Self-Adhesive Identification Products: Before applying electrical identification products, clean
substrates of substances that could impair bond, using materials and methods recommended
by manufacturer of identification product.

3.2 INSTALLATION

A

Verify and coordinate identification names, abbreviations, colors, and other features with
requirements in other Sections requiring identification applications, Drawings, Shop
Drawings, manufacturer's wiring diagrams, and operation and maintenance manual. Use
consistent designations throughout Project.

Install identifying devices before installing acoustical ceilings and similar concealment.

Verify identity of each item before installing identification products.

Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and
operation and maintenance manual.

Apply identification devices to surfaces that require finish after completing finish work.

Install signs with approved legend to facilitate proper identification, operation, and
maintenance of electrical systems and connected items.

System Identification for Raceways and Cables under 600 V: Identification shall completely
encircle cable or conduit. Place identification of two-color markings in contact, side by side.

1. Secure tight to surface of conductor, cable, or raceway.

Aucxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control,
and signal connections.

Emergency Operating Instruction Signs: Install instruction signs with white legend on a red
background with minimum 3/8-inch-high letters for emergency instructions at equipment used
for power transfer or load shedding.

Elevated Components: Increase sizes of labels, signs, and letters to those appropriate for
viewing from the floor.
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K. Accessible Fittings for Raceways: Identify the covers of each junction and pull box of the
following systems with the wiring system legend and system voltage. System legends shall
be as follows:

1. "EMERGENCY POWER"."

L. Self-Adhesive Wraparound Labels: Secure tight to surface at a location with high visibility and
accessibility.

M. Self-Adhesive Labels:

1. On each item, install unique designation label that is consistent with wiring diagrams,
schedules, and operation and maintenance manual.

2. Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters on 1-
1/2-inch-high label; where two lines of text are required, use labels 2 inches high.

N. Marker Tapes: Secure tight to surface at a location with high visibility and accessibility.

O. Self-Adhesive Vinyl Tape: Secure tight to surface at a location with high visibility and
accessibility.

1. Field-Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a minimum
distance of 6 inches where splices or taps are made. Apply last two turns of tape with
no tension to prevent possible unwinding.

P. Underground Line Warning Tape:

1. During backfilling of trenches, install continuous underground-line warning tape directly
above cable or raceway at 6 to 8 inches below finished grade. Use multiple tapes
where width of multiple lines installed in a common trench or concrete
envelope exceeds 16 inches overall.

2. Install underground-line warning tape for direct-buried cables and cables in raceways.

Q.  Nonmetallic Preprinted Tags:

1. Place in a location with high visibility and accessibility.
2. Secure using cable ties.

R. Write-on Tags:

1. Place in a location with high visibility and accessibility.
2. Secure using cable ties.

S. Laminated Acrylic or Melamine Plastic Signs:
1. Attach signs that are not self-adhesive type with mechanical fasteners appropriate to
the location and substrate.
2. Unless otherwise indicated, provide a single line of text with 1/2-inch-high letters on 1-
1/2-inch-high sign; where two lines of text are required, use labels 2 inches high.

T. Cable Ties: General purpose, for attaching tags, except as listed below:

1. Outdoors: UV-stabilized nylon.
2. In Spaces Handling Environmental Air: Plenum rated.
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3.3 IDENTIFICATION SCHEDULE

A

Install identification materials and devices at locations for most convenient viewing without
interference with operation and maintenance of equipment. Install access doors or panels to
provide view of identifying devices.

Identify conductors, cables, and terminals in enclosures and at junctions, terminals, pull
points, and locations of high visibility. Identify by system and circuit designation.

Accessible Fittings for Raceways and Cables within Buildings: Identify the covers of each
junction and pull box of the following systems with self-adhesive labels containing the wiring
system legend and system voltage. System legends shall be as follows:

1. "EMERGENCY POWER."
Power-Circuit Conductor Identification, 600 V or Less: For conductors in vaults, pull and
junction boxes, manholes, and handholes, use self-adhesive wraparound labels or self-

adhesive vinyl tape to identify the phase.

Control-Circuit Conductor Termination Identification: For identification at terminations, provide
self-adhesive labels with the conductor designation.

Conductors to Be Extended in the Future: Attach write-on tags to conductors and list source.
Auxiliary Electrical Systems Conductor Identification: Marker tape or Self-adhesive vinyl tape
that is uniform and consistent with system used by manufacturer for factory-installed

connections.

1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals,
and pull points. Identify by system and circuit designation.

Locations of Underground Lines: Underground-line warning tape for power, lighting,
communication, and control wiring and optical-fiber cable.

Instructional Signs: Self-adhesive labels, including the color code for grounded and
ungrounded conductors.

Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting: Self-
adhesive labels.

1. Apply to exterior of door, cover, or other access.
For equipment with multiple power or control sources, apply to door or cover of
equipment, including, but not limited to, the following:

a. Power-transfer switches.
b. Controls with external control power connections.

Operating Instruction Signs: Laminated acrylic or melamine plastic signs.
Arc Flash Warning Labeling: Self-adhesive labels.
Emergency Operating Instruction Signs: Laminated acrylic or melamine plastic signs with

white legend on a red background with minimum 3/8-inch-high letters for emergency
instructions at equipment used for power transfer or load shedding.
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N. Equipment Identification Labels:

1. Indoor Equipment: Laminated acrylic or melamine plastic sign.
2. Outdoor Equipment: Laminated acrylic or melamine sign.
3 Equipment to Be Labeled:

a. Panelboards: Typewritten directory of circuits in the location provided by
panelboard manufacturer. Panelboard identification shall be in the form of a
engraved, laminated acrylic or melamine label.

Enclosures and electrical cabinets.

Access doors and panels for concealed electrical items.

Switchboards.

Transformers: Label that includes tag designation indicated on Drawings for the
transformer, feeder, and panelboards or equipment supplied by the secondary.
Emergency system boxes and enclosures.

Motor-control centers.

Enclosed switches.

Enclosed circuit breakers.

Enclosed controllers.

Variable-speed controllers.

Push-button stations.

Power-transfer equipment.

Contactors.

Power-generating units.

Monitoring and control equipment.

pooo
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END OF SECTION
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SECTION 260923 - LIGHTING CONTROL DEVICES

PART 1 - GENERAL
1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary

Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section Includes:

1. Indoor occupancy sensors.
2. Emergency shunt relays.
B. Related Requirements:
1. Section 262726 "Wiring Devices" for wall-box dimmers, wall-switch occupancy sensors,

and manual light switches.

1.3 ACTION SUBMITTALS
A. Product Data: For each type of product.
B. Shop Drawings: Show installation details for occupancy and light-level sensors.

1. Interconnection diagrams showing field-installed wiring.
2. Include diagrams for power, signal, and control wiring.

1.4 INFORMATIONAL SUBMITTALS

A. Field quality-control reports.
1.5 CLOSEOUT SUBMITTALS
A. Operation and Maintenance Data: For each type of lighting control device to include in
emergency, operation, and maintenance manuals.

PART 2 - PRODUCTS

21 INDOOR OCCUPANCY SENSORS

A. See schedule on plan for types and basis of design products.
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B. General Requirements for Sensors: Wall- or ceiling-mounted, solid-state indoor occupancy
sensors with a separate power pack.

1.

Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and application.

2. Operation: Unless otherwise indicated, turn lights on when coverage area is occupied,
and turn them off when unoccupied; with a time delay for turning lights off, adjustable
over a minimum range of 1 to 15 minutes.

3. Sensor Output: Contacts rated to operate the connected relay, complying with UL 773A.
Sensor is powered from the power pack.

4. Power Pack:

a. Dry contacts rated for 20-A ballast load at 120- and 277-V ac, for 13-A tungsten at
120-V ac, and for 1 hp at 120-V ac. Sensor has 24-V dc, 150-mA, Class 2 power
source, as defined by NFPA 70.

b. Provide slave relays where additional lighting or control ouput contacts are
required.

5. HVAC Interface: Provide a separate dry contact output controlled by the sensor for input
signal to the building automation system. Signal wiring to be by mechanical contractor;
coordinate requirements.

6. Mounting:

a. Sensor: Suitable for mounting in any position on a standard outlet box.

b. Relay: Externally mounted through a 1/2-inch (13-mm) knockout in a standard
electrical enclosure.

C. Time-Delay and Sensitivity Adjustments: Recessed and concealed behind hinged
door.

2.2 SWITCHBOX-MOUNTED OCCUPANCY SENSORS

A. See schedule on plan for types and basis of design products.

B. General Requirements for Sensors: Automatic-wall-switch occupancy sensor, suitable for
mounting in a single gang switchbox.

1.

Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and application.

2. Operating Ambient Conditions: Dry interior conditions, 32 to 120 deg F (0 to 49 deg C).
3. Switch Rating: Not less than 800-VA fluorescent at 120 V, 1200-VA fluorescent at 277 V,
and 800-W incandescent.
4. Concealed, field-adjustable, "off" time-delay selector at up to 30 minutes.
2.3 EMERGENCY SHUNT RELAY

A. Description: Normally closed, electrically held relay, arranged for wiring in parallel with manual
or automatic switching contacts; complying with UL 924.

1.

Coil Rating: 277 V.

24 CONDUCTORS AND CABLES

A. Power Wiring to Supply Side of Remote-Control Power Sources: Not smaller than No. 12 AWG.
Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and
Cables."
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B. Classes 2 and 3 Control Cable: Multiconductor cable with stranded-copper conductors not
smaller than No. 18 AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical
Power Conductors and Cables."

C. Class 1 Control Cable: Multiconductor cable with stranded-copper conductors not smaller than

No. 16 AWG. Comply with requirements in Section 260519 "Low-Voltage Electrical Power
Conductors and Cables."

PART 3 - EXECUTION

3.1 SENSOR INSTALLATION
A. Coordinate layout and installation of ceiling-mounted devices with other construction that
penetrates ceilings or is supported by them, including light fixtures, HVAC equipment, smoke
detectors, fire-suppression systems, and partition assemblies.
B. Install and aim sensors in locations to achieve not less than 90 percent coverage of areas
indicated. Do not exceed coverage limits specified in manufacturer's written instructions.
3.2 CONTACTOR INSTALLATION
A. Mount electrically held lighting contactors with elastomeric isolator pads to eliminate structure-
borne vibration, unless contactors are installed in an enclosure with factory-installed vibration
isolators.

3.3 WIRING INSTALLATION

A. Wiring Method: Comply with Section 260519 "Low-Voltage Electrical Power Conductors and
Cables." Minimum conduit size is 1/2 inch (13 mm).

w

Wiring within Enclosures: Comply with NECA 1. Separate power-limited and nonpower-limited
conductors according to conductor manufacturer's written instructions.

C. Size conductors according to lighting control device manufacturer's written instructions unless
otherwise indicated.

D. Splices, Taps, and Terminations: Make connections only on numbered terminal strips in
junction, pull, and outlet boxes; terminal cabinets; and equipment enclosures.
3.4 IDENTIFICATION
A. Identify components and power and control wiring according to Section 260553 "ldentification

for Electrical Systems."

1. Identify controlled circuits in lighting contactors.
2. Identify circuits or luminaires controlled by photoelectric and occupancy sensors at each
Sensor.
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3.5

A

3.6

3.7
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FIELD QUALITY CONTROL

Perform the following tests and inspections:

1. Operational Test: After installing time switches and sensors, and after electrical circuitry
has been energized, start units to confirm proper unit operation.

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and
equipment.

Lighting control devices will be considered defective if they do not pass tests and inspections.

Prepare test and inspection reports.

ADJUSTING

Occupancy Adjustments: When requested within 12 months from date of Substantial
Completion, provide on-site assistance in adjusting sensors to suit actual occupied conditions.
Provide up to two visits to Project during other-than-normal occupancy hours for this purpose.

1. For occupancy and motion sensors, verify operation at outer limits of detector range. Set
time delay to suit Owner's operations.

2. For daylighting controls, adjust set points and deadband controls to suit Owner's
operations.

DEMONSTRATION

Coordinate demonstration of products specified in this Section with demonstration requirements
for low-voltage, programmable lighting control systems specified in Section 260943.13
"Addressable-Fixture Lighting Controls" and Section 260943.23 "Relay-Based Lighting
Controls."

Engage a factory-authorized service representative to train Owner's maintenance personnel to
adjust, operate, and maintain lighting control devices.

END OF SECTION
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SECTION 260943 - DISTRIBUTED DIGITAL LIGHTING CONTROLS

PART 1 GENERAL
1.1 SECTION INCLUDES

A. Distributed Digital Lighting Control System: System includes
1. Digital Lighting Controls
2. Emergency Lighting Control.

1.2 RELATED SECTIONS
A. Section 260923 Lighting Control Devices, for standalone sensors
B. Section 262726 Wiring Devices, for switches and standalone switch box sensors
C. Section 265119 LED Interior Lighting.
D. Section 265213 Emergency and Exit Lighting
1.3 REFERENCES
A NFPA 70 - National Electrical Code; National Fire Protection Association.
B NEMA - National Electrical Manufacturers Association
C. FCC emission standards
D UL - Underwriters Laboratories, Inc. Listings
E UL 924 - Standard for Emergency Lighting and Power Equipment
1.4 DESIGN / PERFORMANCE REQUIREMENTS

A. Digital Lighting Management System shall accommodate the square-footage coverage
requirements for each area controlled, utilizing room controllers, digital occupancy sensors,
switches, daylighting sensors and accessories that suit the required lighting and electrical

system parameters.

B. System shall conform to requirements of NFPA 70.

C. System shall comply with FCC emission standards specified in part 15, sub-part J for

commercial and residential application.
D. System shall be listed under UL sections 916 and/or 508.
1.5 SUBMITTALS

A. Product Data: Manufacturer's data sheets on each product to be used, including:
1. Catalog sheets and specifications.

2. Ratings, configurations, standard wiring diagrams, dimensions, colors, service condition

requirements, and installed features.
3. Storage and handling requirements and recommendations.
4. Installation instructions.

DISTRIBUTED DIGITAL LIGHTING CONTROLS
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Shop Drawings: Wiring diagrams for the various components of the System specified

including:
1. Composite wiring and/or schematic diagram of each control circuit as proposed to be
installed.

2. Show location of all devices, including at minimum sensors, load controllers, and
switches/dimmers for each area on lighting plans.

3. Provide room/area details including products and sequence of operation for each room or
area. lllustrate typical acceptable room/area connection topologies.

4. Network riser diagram including floor and building level details. Include network cable
specification. lllustrate points of connection to integrated systems. Coordinate
integration with mechanical and/or other trades.

Manufacturer's Certificates: Certify products meet or exceed specified requirements.

Closeout Submittals:

1. Project Record Documents: Record actual installed locations and settings for lighting
control devices.

2. Operation and Maintenance Manual:
a. Include approved Shop Drawings and Product Data.
b. Include Sequence of Operation, identifying operation for each room or space.
c. Include manufacturer's maintenance information.
d. Operation and Maintenance Data: Include detailed information on device

programming and setup.

e. Include startup and test reports.

1.6 QUALITY ASSURANCE

A

Manufacturer Qualifications: Company specializing in manufacturing of centralized and
distributed lighting control systems with a minimum of 10 years documented experience.

Installer Qualifications: Company certified by the manufacturer and specializing in installation
of networked lighting control products with minimum three years documented experience.

System Components: Demonstrate that individual components have undergone quality
control and testing prior to shipping.

1.7  PRE-INSTALLATION MEETINGS

A

Convene minimum two weeks prior to commencing Work of this section. Meeting to be
attended by Contractor, Architect, Construction Manager, system installer, factory authorized
manufacturer's representative, and representative of all trades related to the system
installation.

Review installation procedures and coordination required with related Work and the

following:

1. Confirm the location and mounting of all devices, with special attention to placement of
switches, dimmers, and any sensors.

2. Review the specifications for low voltage control wiring and termination.

3. Discuss the functionality and configuration of all products, including sequences of
operation, per design requirements.

4. Discuss requirements for integration with other trades

Inspect and make notes of job conditions prior to installation:

1. Record minutes of the conference and provide copies to all parties present.

2. Identify all outstanding issues in writing designating the responsible party for follow-up
action and the timetable for completion.

3. Installation shall not begin until all outstanding issues are resolved to the satisfaction of
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the Architect.
1.8 DELIVERY, STORAGE, AND HANDLING

A. Store products in a clean, dry space in original manufacturer's packaging in accordance with
manufacturer's written instructions until ready for installation

1.9 PROJECT CONDITIONS

A. Maintain environmental conditions (temperature, humidity, and ventilation) within limits
recommended by manufacturer for optimum results. Do not install products under
environmental conditions outside manufacturer's absolute limits.

B. Do not install equipment until following conditions can be maintained in spaces to receive
equipment:
1. Ambient temperature: 32 to 104 degrees F (0 to 40 degrees C).
2. Relative humidity: Maximum 90 percent, non-condensing.

1.10 WARRANTY

A. Manufacturer shall provide a 5 year limited warranty on products within this installation,
except where otherwise noted, and consisting of a one for one device replacement.

1.11 COMMISSIONING

A. Reports: Contractor is responsible for providing reports in accordance with the procedures
defined in Section 019113 “General Commissioning Requirements.”

B. Functional Testing: Contractor is responsible for utilizing functional test procedures supplied
by the Commissioning Authority under Section 019113 “General Commissioning
Requirements,” in accordance with the procedures defined for functional test procedures.

PART 2 PRODUCTS
2.1  MANUFACTURERS

A. Acceptable Manufacturer:
1. Wattstopper, a Legrand brand
2. Engineer approved alternative

B. Alternatives to the specified equipment will be considered for approval based on close
similarity of appearance, performance and quality. Submittals for consideration shall include
demonstration of equivalent performance along with the information listed under “Submittals”
in this section.

2.2 DISTRIBUTED DIGITAL LIGHTING CONTROL SYSTEM

A. System General: Provide a digital lighting management system (DLM) complete with all
necessary enclosures, wiring, and system components to ensure a complete and properly
functioning system as indicated on the Drawings and specified herein. If a conflict is
identified, between the Drawing and this Specification, contact the Architect for clarification
prior to proceeding.

1. Space Control Requirements: Provide occupancy/vacancy sensors with Manual- or
Partial-ON functionality as indicated in all spaces except toilet rooms, storerooms,
library stacks, or other applications where hands-free operation is desirable and
Automatic-ON occupancy sensors are more appropriate. Provide Manual-ON
occupancy/vacancy sensors for any enclosed office, conference room, meeting room,
open plan system and training room. For spaces with multiple occupants, or where
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line-of-sight may be obscured, provide ceiling- or corner-mounted sensors and
Manual-ON switches.

2. Daylit Areas: Provide daylight-responsive automatic control in all spaces (conditioned or
unconditioned) where daylight contribution is available as defined by relevant local
building energy code:

a. All luminaires within code-defined daylight zones shall be controlled separately
from luminaires outside of daylit zones.

b. Daytime setpoints for total ambient illumination (combined daylight and electric
light) levels that initiate dimming shall be programmed in compliance with
relevant local building energy codes.

c. Multiple-level switched daylight harvesting controls may be utilized for areas
marked on drawings.

d. Provide smooth and continuous daylight dimming for areas marked on drawings.
Daylighting control system may be designed to turn off electric lighting when
daylight is at or above required lighting levels, only if system functions to turn
lamps back on at dimmed level, rather than turning full-on prior to dimming.

B. Equipment Required: Lighting Control and Automation system as defined under this section

covers the following equipment.

1.

2.

10.

11.

Digital Lighting Management (DLM) local network: Free topology, plug-in wiring system
(Cat 5e) for power and data to room devices.

Digital Room Controllers: Self-configuring, digitally addressable one, two or three relay
plenum-rated controllers for on/off control. Selected models include 0-10 volt or line
voltage forward phase control dimming outputs and integral current monitoring
capabilities.

Digital Occupancy Sensors: Self-configuring, digitally addressable, calibrated occupancy
sensors with LCD display and two-way active infrared (IR) communications.

Digital Switches: Self-configuring, digitally addressable pushbutton on/off, dimming, and
scene switches with two-way active infrared (IR) communications.

Digital Daylighting Sensors: Single-zone closed loop, multi-zone open loop and single-
zone dual-loop daylighting sensors with two-way active infrared (IR) communications
for daylight harvesting using switching, bi-level, tri-level or dimming control.

Configuration Tools: Handheld remote for room configuration and relay panel
programming provides two way infrared (IR) communications to digital devices and
allows complete configuration and reconfiguration of the device / room from up to 30
feet away.

Digital Lighting Management (DLM) segment network: Linear topology, BACnet MS/TP
network (1.5 twisted pair, shielded) to connect multiple DLM local networks for
centralized control.

Segment Manager: BACnet MS/TP-based controller with web browser-based user
interface for system control, scheduling, power monitoring, room device parameter
administration and reporting.

Programming and Configuration Software: PC-native application capable of accessing
DLM control parameters within a room, for the local network, via a USB adapter, or
globally, for many segment networks simultaneously, via BACnet/IP communication.
Digital Lighting Management Relay Panel and Zone Controller: Provides up to 8, 24,
or 48 mechanically latching relays. Relays include a manual override and a single
push-on connector for easy installation or removal from the panel. Panel accepts
program changes from handheld configuration tool for date and time, location,
holidays, event scheduling, button binding and group programming. Provides BACnet
MS/TP-compliant digital networked communication between other lighting controls
and/or building automation system (BAS). Zero relay Zone Controller primarily
supports Digital Fixture Controller applications.

Emergency Lighting Control Unit (ELCU): Allows a standard lighting control device to
control emergency lighting in conjunction with normal lighting in any area within a
building
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C. Local Network: DLM local network shall be a free topology lighting control physical
connection and communication protocol designed to control a small area of a building.

1. Features of the DLM local network include:

a. Automatic configuration and binding of occupancy sensors, switches and lighting
loads to the most energy-efficient sequence of operation based upon the device
attached.

b. Simple replacement of any device in the local DLM network with a standard off
the shelf unit without requiring significant commissioning, configuration or
setup.

c. Change the automatic configuration, including binding and load parameters
without tools, using only the buttons on the digital devices in the local network.

d. Two-way infrared communications for control by handheld remotes, and
configuration by a handheld tool including adjusting load parameters, sensor
configuration and binding, within a line of sight of up to 30 feet from a sensor,
wall switch or IR receiver.

2. Digital room devices connect to the local network using pre-terminated Cat 5e cables with
RJ-45 connectors, which provide both data and power to room devices. Systems that
utilize RJ-45 patch cords but do not provide serial communication data from individual
end devices are not acceptable.

3. If manufacturer's pre-terminated Cat5e cables are not used for the installation each cable
must be individually tested and observed by authorized service representative
following installation.

2.3 DIGITAL LOAD CONTROLLERS (ROOM AND FIXTURE CONTROLLERS)

A. Digital Load Controllers: Digital controllers for lighting zones and/or fixtures automatically
bind room loads to the connected control devices in the space without commissioning or the
use of any tools. Provide controllers to match the room lighting and plug load control
requirements.

1. Multiple room controllers connected together in a local network must automatically
arbitrate with each other, without requiring any configuration or setup, so that
individual load numbers are assigned starting with load 1 to a maximum of 64,
assigned based on each controller's device ID's from highest to lowest.

2. Device Status LEDs to indicate:

a. Data transmission
b. Device has power
c. Status for each load
d. Configuration status

3. Based on individual configuration, each load shall be capable of the following behavior on

power up following the loss of normal power:
a. Turnon to 100 percent

b. Turn off

c. Turnon to last level

4. Each load be configurable to operate in the following sequences based on occupancy:
a. Auto-on/Auto-off (Follow on and off)

b. Manual-on/Auto-off (Follow off only)

5. Polarity of each load output shall be reversible, via digital configuration, so that on is off
and off is on.

6. BACnet object information shall be available for the following objects:

Load status

Schedule state, normal or after-hours

Demand Response enable and disable

Room occupancy status

Total room lighting and plug loads watts

Electrical current

Total watts per controller

@ po0oTw
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7. UL 2043 plenum rated

8. Manual override and LED indication for each load

9. Zero cross circuitry for each load

10.  All digital parameter data programmed into an individual room controller or plug load
controller shall be retained in non-volatile FLASH memory within the controller itself.

Memory shall have an expected life of no less than 10 years.

11.  Dimming Room Controllers shall share the following features:

a. Each load shall have an independently configurable preset on level for Normal
Hours and After Hours events to allow different dimmed levels to be established
at the start of both Normal Hours and After Hours events.

b. Fade rates for dimming loads shall be specific to bound switch buttons, and the
load shall maintain a default value for any bound buttons that do not specify a
unique value.

c. The following dimming attributes may be changed or selected using a wireless
configuration tool:

1) Establish preset level for each load from 0-100 percent

2) Set high and low trim for each load

3) Initiate lamp burn in for each load of either 0, 12 or 100 hours
d. Override button for each load provides the following functions:

1) Press and release for on/off control

2) Press and hold for dimming control

e. Each dimming output channel shall have an independently configurable minimum
and maximum calibration trim level to set the dimming range to match the true
dynamic range of the connected ballast or driver. LED level indicators on bound
dimming switches shall utilize this new maximum and minimum trim.

f.  Each dimming output channel shall have an independently configurable minimum
and maximum trim level to set the dynamic range of the output within the new
0-100 percent dimming range defined by the minimum and maximum
calibration trim.

g. Calibration and trim levels must be set per output channel. Devices that set
calibration or trim levels per controller (as opposed to per load) are not
acceptable.

h.  All configuration shall be digital. Devices that set calibration or trim levels per
output channel via trim pots or dip-switches are not acceptable.

B. On/Off Room Controllers shall include:
1. Dual voltage (120/277 VAC, 60 Hz) capable rated for 20A total load
2. One or two relay configuration
3. Simple 150 mA switching power supply (Only 4 100 series devices on a Cat 5e local
network)
4. Three RJ-45 local network ports with integral strain relief and dust cover
5. WattStopper product numbers: LMRC-101, LMRC-102

ARCHITECTURAL &
ENGINEERING SERVICES INC
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h. Total room watts/sq ft.
i.  Force on/off all loads

C. On/Off/0-10V Dimming Enhanced Room Controllers shall include:

1.

L N

Dual voltage (120/277 VAC, 60 Hz) capable or 347 VAC, 60 Hz. 120/277 volt models
rated for 20A total load; 347 volt models rated for 15A total load
Built in real time current monitoring
One, two or three relays configurations
Smart 250 mA switching power supply
Four RJ-45 local network ports. Provide integral strain relief
One dimming output per relay
a. 0-10V Dimming - Where indicated, one 0-10 volt analog output per relay for
control of compatible ballasts and LED drivers. The 0-10 volt output shall
automatically open upon loss of power to the Room Controller to assure full
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light output from the controlled lighting (LMRC-110 series and 210 series).
7. WattStopper product numbers: LRMC-210 Series.

24 DIGITAL WALL OR CEILING MOUNTED OCCUPANCY SENSOR

A

Digital Occupancy Sensors shall provide graphic LCD display for digital calibration and
electronic documentation. Features include the following:
1. Digital calibration and pushbutton configuration for the following variables:

a. Sensitivity, 0-100 percent in 10 percent increments

b. Time delay, 1-30 minutes in 1 minute increments

c. Test mode, Five second time delay

d. Detection technology, PIR, Ultrasonic or Dual Technology activation and/or re-
activation.

e. Walk-through mode

2. Load parameters including Auto/Manual-ON, blink warning, and daylight enable/disable
when photosensors are included in the DLM local network.
3. Programmable control functionality including:

a. [Each sensor may be programmed to control specific loads within a local network.

b.  Sensor shall be capable of activating one of 16 user-definable lighting scenes.

c. Adjustable retrigger time period for manual-on loads. Load will retrigger (turn on)
automatically within a configurable period of time (default 10 seconds) after
turning off.

d. On dual technology sensors, independently configurable trigger modes are
available for both Normal (NH) and After Hours (AH) time periods. The retrigger
mode can be programmed to use the following technologies:

Ultrasonic and Passive Infrared

Ultrasonic or Passive Infrared

Ultrasonic only

Passive Infrared only

Independently configurable sensitivity settings for passive infrared and ultrasonic
technologies (on dual technology sensors) for both Normal (NH) and After Hour
(AH) time periods.

4. One or two RJ-45 port(s) for connection to DLM local network.

5. Two-way infrared (IR) transceiver to allow remote programming through handheld

commissioning tool and control by remote personal controls.

6. Device Status LEDs, which may be disabled for selected applications, including:

a. PIR detection

b.  Ultrasonic detection

c. Configuration mode

d. Load binding

7. Assignment of occupancy sensor to a specific load within the room without wiring or
special tools.

Manual override of controlled loads.

All digital parameter data programmed into an individual occupancy sensor shall be
retained in non-volatile FLASH memory within the sensor itself. Memory shall have an
expected life of no less than 10 years.

—TQe ™o
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BACnet object information shall be available for the following objects:
1. Detection state

2. Occupancy sensor time delay

3. Occupancy sensor sensitivity, PIR and Ultrasonic

Units shall not have any dip switches or potentiometers for field settings

Multiple occupancy sensors may be installed in a room by simply connecting them to the
free topology DLM local network. No additional configuration will be required.
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WattStopper product numbers: LMDC-100 series.

2.5 DIGITAL WALL SWITCHES

A

Low voltage momentary pushbutton switches in 1, 2, 3, 4, 5 and 8 button configuration. Wall

switches shall include the following features:

1. Two-way infrared (IR) transceiver for use with personal and configuration remote
controls.

2. Removable buttons for field replacement with engraved buttons and/or alternate color
buttons. Button replacement may be completed without removing the switch from the
wall.

3. Configuration LED on each switch that blinks to indicate data transmission.

4. Load/Scene Status LED on each switch button with the following characteristics:

a. Bi-level LED

b. Dim locator level indicates power to switch

c. Bright status level indicates that load or scene is active

d. Dimming switches shall include seven bi-level LEDs to indicate load levels using
14 steps.

5. Programmable control functionality including:

a. Button priority may be configured to any BACnet priority level, from 1-16,
corresponding to networked operation allowing local actions to utilize life safety
priority

b. Scene patterns may be saved to any button other than dimming rockers. Once
set, buttons may be digitally locked to prevent overwriting of the preset levels.

6. All digital parameter data programmed into an individual wall switch shall be retained in
non-volatile FLASH memory within the wall switch itself. Memory shall have an
expected life of no less than 10 years.

BACnet object information shall be available for the following objects:
1. Button state

2. Switch lock control

3. Switch lock status

Two RJ-45 ports for connection to DLM local network.

Multiple digital wall switches may be installed in a room by simply connecting them to the
free topology DLM local network. No additional configuration shall be required to achieve
multi-way switching.

Load and Scene button function may be reconfigured for individual buttons from Load to

Scene, and vice versa.

1. Individual button function may be configured to Toggle, On only or Off only.

2. Individual scenes may be locked to prevent unauthorized change.

3. Fade Up and Fade Down times for individual scenes may be adjusted from 0 seconds to
18 hours.

4. Ramp rate may be adjusted for each dimmer switch.

5. Switch buttons may be bound to any load on any load controller or relay panel and are
not load type dependent; each button may be bound to multiple loads.

6. WattStopper product numbers: LMSW and LMDM series.

2.6 DIGITAL DAYLIGHTING SENSORS

A

Digital daylighting sensors shall work with load controllers and relay panels to provide
automatic switching, bi-level, or tri-level or dimming daylight harvesting capabilities for any
load type connected to the controller or panel. Daylighting sensors shall be interchangeable
without the need for rewiring.
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Closed loop sensors measure the ambient light in the space and control a single lighting
zone.
Open loop sensors measure incoming daylight in the space, and are capable of
controlling up to three lighting zones.

B. Digital daylighting sensors shall include the following features:

1.

@

10.
11.
12.
13.

14.
15.

16.
17.

18.

Sensor's internal photodiode shall only measure lightwaves within the visible spectrum.
The photodiode's spectral response curve shall closely match the entire photopic
curve. Photodiode shall not measure energy in either the ultraviolet or infrared
spectrums. Photocell shall have a sensitivity of less than 5 percent for any
wavelengths less than 400 nanometers or greater than 700 nanometers.

Sensor light level range shall be from 1-6,553 foot-candles (fc).

Capability of ON/OFF, bi-level or tri-level switching, or dimming, for each controlled zone,
depending on the selection of load controller(s) and load binding to controller(s).

For switching daylight harvesting, the photosensor shall provide a field-selectable
deadband, or a separation, between the "ON Setpoint" and the "OFF Setpoint" that
will prevent the lights from cycling excessively after they turn off.

For dimming daylight harvesting, the photosensor shall provide the option, when the
daylight contribution is sufficient, of turning lights off or dimming lights to a field-
selectable minimum level.

Photosensors shall have a digital, independently configurable fade rate for both
increasing and decreasing light level in units of percent per second.

Photosensors shall provide adjustable cut-off time. Cut-off time is defined by the number
of selected minutes the load is at the minimum output before the load turns off.
Selectable range between 0-240 minutes including option to never cut-off.

Optional wall switch override shall allow occupants to reduce lighting level to increase
energy savings or, if permitted by system administrator, raise lighting levels for a
selectable period of time or cycle of occupancy.

Integral infrared (IR) transceiver for configuration and/or commissioning with a handheld
configuration tool, to transmit detected light level to wireless configuration tool, and for
communication with personal remote controls.

Configuration LED status light on device that blinks to indicate data transmission.
Status LED indicates test mode, override mode and load binding.

Recessed switch on device to turn controlled load(s) ON and OFF.

BACnet object information shall be available for the following daylighting sensor
objects, based on the specific photocell's settings:

Light level

Day and night setpoints

Off time delay

On and off setpoints

Up to three zone setpoints

Operating mode - on/off, bi-level, tri-level or dimming

One RJ-45 port for connection to DLM local network.

A choice of accessories to accommodate multiple mounting methods and building

materials. Photosensors may be mounted on a ceiling tile, skylight light well,

suspended lighting fixture or backbox.

Any load or group of loads in the room can be assigned to a daylighting zone

Each load within a daylighting zone can be individually enabled or disabled for

discrete control (load independence).

All digital parameter data programmed into a photosensor shall be retained in non-

volatile FLASH memory within the photosensor itself. Memory shall have an expected

life of no less than 10 years.

~0 Q0T

C. Closed loop digital photosensors shall include the following additional features:

1.

An internal photodiode that measures light in a 100-degree angle, cutting off the
unwanted light from bright sources outside of this cone.
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2. Automatic self-calibration, initiated from the photosensor, a wireless configuration tool or
a PC with appropriate software.

3. Automatically establishes application-specific setpoints following self-calibration. For
switching operation, an adequate deadband between the ON and OFF setpoints shall
prevent the lights from cycling; for dimming operation a sliding setpoint control
algorithm with separate Day and Night setpoints shall prevent abrupt ramping of
loads.

4. WattStopper Product Number: LMLS-400, LMLS-400-L.

Open loop digital photosensors shall include the following additional features:

1. An internal photodiode that measures light in a 60-degree angle (cutting off the unwanted
light from the interior of the room).

2. Automatically establishes application-specific setpoints following manual calibration using
a wireless configuration tool or a PC with appropriate software. For switching
operation, an adequate deadband between the ON and OFF setpoints for each zone
shall prevent the lights from cycling; for dimming operation, a proportional control
algorithm shall maintain the design lighting level in each zone.

3. Each of the three discrete daylight zones can include any non overlapping group of loads
in the room.

4. WattStopper Product Number: LMLS-500, LMLS-500-L.

2.7 NETWORK BRIDGE

A

Network bridge module connects a DLM local network to a BACnet-compliant segment
network for communication between rooms, relay panels and a segment manager or BAS.
Each local network shall include a network bridge component to provide a connection to the
local network room devices. Network bridge shall use industry standard BACnet MS/TP
network communication and an optically isolated EIA/TIA RS-485 transceiver.

1. Network bridge shall be provided as a separate module connected on the local network
through an available RJ-45 port.

2. Provide Plug n' Go operation to automatically discover room devices connected to the
local network and make all device parameters visible to the segment manager via the
segment network. No commissioning shall be required for set up of the network bridge
on the local network.

3. Network bridge shall automatically create standard BACnet objects for selected DLM
devices to allow any BACnet-compliant BAS to include lighting control and power
monitoring features as provided by the DLM devices on each local network. BACnet
objects will be created for the addition or replacement of any given DLM device for the
installed life of the system. Products requiring that an application-specific point
database be loaded to create or map BACnet objects are not acceptable. Systems not
capable of providing BACnet data for control devices via a dedicated BACnet Device
ID and physical MS/TP termination per room are not acceptable. Standard BACnet
objects shall be provided as follows:

Read/write the normal or after hours schedule state for the room

Read the detection state of each occupancy sensor

Read the aggregate occupancy state of the room

Read/write the On/Off state of loads

Read/write the dimmed light level of loads

Read the button states of switches

Read total current in amps, and total power in watts through the load controller

Read/write occupancy sensor time delay, PIR sensitivity and ultrasonic sensitivity

settings

Activate a preset scene for the room

j.  Read/write daylight sensor fade time and day and night setpoints

k. Read the current light level, in foot-candles, from interior and exterior
photosensors and photocells

S@ 0 Q0T
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Set daylight sensor operating mode

Read/write wall switch lock status

Read watts per square foot for the entire controlled room

Write maximum light level per load for demand response mode
Read/write activation of demand response mode for the room
Activate/restore demand response mode for the room

LT O3 3T

WattStopper product numbers: LMBC-300

2.8 PROGRAMMING, CONFIGURATION AND DOCUMENTATION SOFTWARE

A

D.
E.

PC-native application for programming of detailed technician-level parameter information.
Software must be capable of accessing room-level parameter information locally within the
room when connected via the USB programming adapter, or globally for many segment
networks simultaneously utilizing standard BACnet/IP communication.

Generation of reports at the whole file, partial file, or room level. Reports include but are not
limited to:
1. Device list report: All devices in a project listed by type.
2. Load binding report: All load controller bindings showing interaction with sensors,
switches, and daylighting.
3. BACnet points report: Per room Device ID report of the valid BACnet points for a given
site's BOM.
4. Room summary report: Device manifest for each room, aggregated by common BOM,
showing basic sequence of operations.
5. Device parameter report: Per-room lists of all configured parameters accessible via hand
held IR programmer for use with O&M documentation.
6. Scene report: All project scene pattern values not left at defaults (i.e. 1 = all loads 100
percent, 2 = all loads 75 percent, 3 = all loads 50 percent, 4 = all loads 25 percent, 5-
16 = same as scene 1).
. Occupancy sensor report: Basic settings including time delay and sensitivities for all
occupancy sensors.

~

Network-wide programming of parameter data in a spreadsheet-like programming
environment.

Network-wide firmware upgrading remotely via the BACnet/IP network.

WattStopper Product Number: LMCS-100, LMCI-100

2.9 EMERGENCY LIGHTING CONTROL DEVICES

A

B.

Emergency Lighting Control Unit - A UL 924 listed device that monitors a switched circuit
providing normal lighting to an area. The unit provides normal ON/OFF control of emergency
lighting along with the normal lighting. Upon normal power failure the emergency lighting
circuit will close, forcing the emergency lighting ON until normal power is restored. Features
include:

1. 120/277 volts, 50/60 Hz, 20 amp ballast rating

2. Push to test button

3. Auxiliary contact for remote test or fire alarm system interface

WattStopper Product Numbers: ELCU-200.

PART 3 EXECUTION

3.1 PREPARATION

A

Do not begin installation until measurements have been verified and work areas have been
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properly prepared.

If preparation is the responsibility of another installer, notify Architect of unsatisfactory
preparation before proceeding.

Verify that required pre-installation meeting specified in Part 1 of this specification has been
completed, recorded meeting minutes have been distributed and all outstanding issues
noted have been resolved prior to the start of installation.

INSTALLATION

Install system in accordance with the approved system shop drawings and manufacturer's
instructions.

Install all room/area devices using manufacturer's factory-tested Cat 5e cable with pre-

terminated RJ-45 connectors.

1. If pre-terminated cable is not used for room/area wiring, each field-terminated cable shall
be tested following installation and testing results submitted to the Manufacturer's
Representative for approval prior to proceeding with the Work.

2. If fixtures have internal DLM Control Modules, ensure that they are also connected with
Cat 5e cable.

3. Install all room to room network devices using manufacturer-supplied LM-MSTP network
wire.

4. Low voltage wiring topology must comply with manufacturer's specifications.

5. Document final wiring location, routing and topology on as built drawings.

All line voltage connections shall be tagged to indicate circuit and switched legs.
Test all devices to ensure proper communication.

Calibrate all sensor time delays and sensitivity to guarantee proper detection of occupants
and energy savings. Adjust time delay so that controlled area remains lighted while
occupied.

Provide computer-generated documentation on the configuration of the system including
room by room description including:

1. Sensor parameters, time delays, sensitivities, and daylighting setpoints.

2. Sequence of operation, (e.g. manual ON, Auto OFF. etc.)

3. Load Parameters (e.g. blink warning, etc.)

Post start-up tuning - Adjust sensor time delays and sensitivities to meet the Owner's
requirements 30 days from beneficial occupancy. Provide a detailed report to the Architect /
Owner of post start-up activity.

Tighten all panel Class | conductors from both circuit breaker and to loads to torque ratings
as marked on enclosure UL label.

All Class Il cabling shall enter enclosures from within low-voltage wiring areas and shall
remain within those areas. No Class | conductors shall enter a low-voltage area.

Run separate neutrals for any phase dimmed branch load circuit. Different types of dimming
loads shall have separate neutral.

Verify all non-panel-based lighting loads to be free from short circuits prior to connection to
room controllers.

FIELD QUALITY CONTROL
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Manufacturer's Field Service: Engage a factory-authorized service representative to inspect
components, assemblies, and equipment installations, including connections, and to assist in
testing. Notify Architect and Manufacturer in writing a minimum of 3 weeks prior to system
start-up and testing.

Tests and Inspections: Manufacturer's service representative shall perform the following

inspections and prepare reports.

1. Verify Class | and Il wiring connections are terminated properly by validating system
performance.

2. Set IP addresses and other network settings of system front end hardware per facilities IT
instructions.

3. Verify / complete task programming for all switches, dimmers, time clocks, and sensors.

4. Verify that the control of each space complies with the Sequence of Operation.

5. Correct any system issues and retest..

Provide a report in table format with drawings, or using a software file that can be opened in
the manufacturer's system software including each room or space that has lighting control
installed. Indicate the following:

1. Date of test or inspection.

2. Loads per space, or Fixture Address identification.

3. Quantity and Type of each device installed

4. Reports providing each device's settings.

3.4 DEMONSTRATION AND TRAINING

A

Before Substantial Completion, arrange and provide a one-day Owner instruction period to

designated Owner personnel. Set-up, starting of the lighting control system and Owner

instruction includes:

. Confirmation of entire system operation and communication to each device.

. Confirmation of operation of individual relays, switches, and sensors.

. Confirmation of system programming, photocell settings, override settings, etc.

Provide training to cover installation, programming, operation, and troubleshooting of the
lighting control system.

FNFRN NN

3.5 PRODUCT SUPPORT AND SERVICE

A

Factory telephone support shall be available at no cost to the Owner following acceptance.
Factory assistance shall consist of assistance in solving application issues pertaining to the
control equipment.

END OF SECTION
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SECTION 262416 - PANELBOARDS

PART 1 - GENERAL

1.1

A

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY

A

Section Includes:

1. Distribution panelboards.
2. Lighting and appliance branch-circuit panelboards.

1.3 DEFINITIONS

A

B.

SVR: Suppressed voltage rating.

TVSS: Transient voltage surge suppressor.

1.4 ACTION SUBMITTALS

A

1.5

Product Data: For each type of panelboard, switching and overcurrent protective device,
transient voltage suppression device, accessory, and component indicated. Include dimensions
and manufacturers' technical data on features, performance, electrical characteristics, ratings,
and finishes.

Shop Drawings: For each panelboard and related equipment.

1. Include dimensioned plans, elevations, sections, and details. Show tabulations of
installed devices, equipment features, and ratings.

2. Detail enclosure types and details for types other than NEMA 250, Type 1.
3. Detail bus configuration, current, and voltage ratings.
4. Short-circuit current rating of panelboards and overcurrent protective devices.
5. Detail features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.
INFORMATIONAL SUBMITTALS

Qualification Data: For qualified testing agency.

Seismic Qualification Certificates: Submit certification that panelboards, overcurrent protective
devices, accessories, and components will withstand seismic forces defined in
Section 260548.16 "Seismic Controls for Electrical Systems." Include the following:
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1. Basis for Certification: Indicate whether withstand certification is based on actual test of
assembled components or on calculation.

2. Dimensioned Outline Drawings of Equipment Unit: Identify center of gravity and locate
and describe mounting and anchorage provisions.

3. Detailed description of equipment anchorage devices on which the certification is based

and their installation requirements.

C. Panelboard Schedules: For installation in panelboards.

1.6 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For panelboards and components to include in emergency,
operation, and maintenance manuals. In addition to items specified in Section 01782 "Operation
and Maintenance Data," include the following:

1. Manufacturer's written instructions for testing and adjusting overcurrent protective
devices.
2. Time-current curves, including selectable ranges for each type of overcurrent protective

device that allows adjustments.

1.7 QUALITY ASSURANCE

A. Source Limitations: Obtain panelboards, overcurrent protective devices, components, and
accessories from single source from single manufacturer.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

C. Comply with NEMA PB 1.

D. Comply with NFPA 70.

1.8 DELIVERY, STORAGE, AND HANDLING

A. Remove loose packing and flammable materials from inside panelboards; install temporary
electric heating (250 W per panelboard) to prevent condensation.

B. Handle and prepare panelboards for installation according to NEMA PB 1.

1.9 PROJECT CONDITIONS
A. Environmental Limitations:

1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet
work in spaces is complete and dry, work above panelboards is complete, and temporary
HVAC system is operating and maintaining ambient temperature and humidity conditions
at occupancy levels during the remainder of the construction period.

2. Rate equipment for continuous operation under the following conditions unless otherwise
indicated:
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a. Ambient Temperature: Not exceeding minus 30 deg C (minus 22 deg F) to plus 40
deg C (plus 104 deg F).
b. Altitude: Not exceeding 2000 m (6600 feet).

1.10 COORDINATION

A. Coordinate layout and installation of panelboards and components with other construction that
penetrates walls or is supported by them, including electrical and other types of equipment,
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.
Maintain required workspace clearances and required clearances for equipment access doors

and panels.

B. Coordinate sizes and locations of concrete bases with actual equipment provided. Cast anchor-
bolt inserts into bases. Concrete, reinforcement, and formwork requirements are specified with
concrete.

1.11 WARRANTY
A. Special Warranty: Manufacturer's standard form in which manufacturer agrees to repair or
replace transient voltage suppression devices that fail in materials or workmanship within
specified warranty period.

1. Warranty Period: One year from date of Substantial Completion.

PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR PANELBOARDS

A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in
Section 260548.16 "Seismic Controls for Electrical Systems."

B. Enclosures: Flush- and surface-mounted cabinets.
1. Rated for environmental conditions at installed location.

a. Indoor Dry and Clean Locations: NEMA 250, Type 1.

b. Outdoor Locations: NEMA 250, Type 3R.

C. Wash-Down Areas: NEMA 250, Type 4X, stainless steel.

d. Other Wet or Damp Indoor Locations: NEMA 250, Type 4.

e. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:
NEMA 250, Type 12.

2. Front: Secured to box with concealed trim clamps. For surface-mounted fronts, match
box dimensions; for flush-mounted fronts, overlap box.
3. Finishes:

a. Panels and Trim: Steel, factory finished immediately after cleaning and pretreating
with manufacturer's standard two-coat, baked-on finish consisting of prime coat
and thermosetting topcoat.

b. Back Boxes: Galvanized steel.
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4. Directory Card: Inside panelboard door, mounted in transparent card holder.
C. Incoming Mains Location: Top and bottom.
D. Phase, Neutral, and Ground Buses:

1. Material: Hard-drawn copper, 98 percent conductivity.
Equipment Ground Bus: Adequate for feeder and branch-circuit equipment grounding
conductors; bonded to box.

3. Isolated Ground Bus: Adequate for branch-circuit isolated ground conductors; insulated
from box.

E. Conductor Connectors: Suitable for use with conductor material and sizes.

Material: Tin-plated aluminum.

Main and Neutral Lugs: Mechanical type.

Ground Lugs and Bus-Configured Terminators: Mechanical type.

Feed-Through Lugs: Mechanical type, suitable for use with conductor material. Locate at
opposite end of bus from incoming lugs or main device.

PN~

5. Subfeed (Double) Lugs: Mechanical type suitable for use with conductor material. Locate
at same end of bus as incoming lugs or main device.
F. Future Devices: Mounting brackets, bus connections, filler plates, and necessary

appurtenances required for future installation of devices.
G. Panelboard Short-Circuit Current Rating: Fully rated to interrupt symmetrical short-circuit current
available at terminals.
2.2 PERFORMANCE REQUIREMENTS

A. Seismic Performance: Panelboards shall withstand the effects of earthquake motions
determined according to SEI/ASCE 7.

1. The term "withstand" means "the unit will remain in place without separation of any parts
from the device when subjected to the seismic forces specified."
2.3 DISTRIBUTION PANELBOARDS
A. Basis of design: Existing panelboards are Siemens, provide similar current products.
B. Panelboards: NEMA PB 1, power and feeder distribution type.
C. Doors: Secured with vault-type latch with tumbler lock; keyed alike.
1. For doors more than 914 mm (36 inches) high, provide two latches, keyed alike.
D. Mains: Circuit breaker or lugs only as indicated on plans.

E. Branch Overcurrent Protective Devices: Bolt-on circuit breakers; plug-in circuit breakers where
individual positive-locking device requires mechanical release for removal.
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2.4 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS

A

B.

Basis of design: Existing panelboards are Siemens, provide similar current products.

Panelboards: NEMA PB 1, lighting and appliance branch-circuit type.

Mains: Circuit breaker or lugs only as indicated on plans.

Branch Overcurrent Protective Devices: Bolt-on circuit breakers, replaceable without disturbing
adjacent units.

Doors: Concealed hinges; secured with flush latch with tumbler lock; keyed alike.

2.5 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES

A

B.

Basis of design: Siemens.

Molded-Case Circuit Breaker (MCCB): Comply with UL 489, with interrupting capacity to meet
available fault currents.

1.

Thermal-Magnetic Circuit Breakers: Inverse time-current element for low-level overloads,
and instantaneous magnetic trip element for short circuits. Adjustable magnetic trip
setting for circuit-breaker frame sizes 250 A and larger.

Electronic trip circuit breakers with rms sensing; field-replaceable rating plug or field-
replicable electronic trip; and the following field-adjustable settings as indicated on the
project drawings:

a. Instantaneous trip.

b. Long- and short-time pickup levels.

C. Long- and short-time time adjustments.

d. Ground-fault pickup level, time delay, and | squared x t response.

GFCI Circuit Breakers: Single- and two-pole configurations with Class A ground-fault
protection (6-mA trip).

Ground-Fault Equipment Protection (GFEP) Circuit Breakers: Class B ground-fault
protection (30-mA trip).

Arc-Fault Circuit Interrupter (AFCI) Circuit Breakers: Comply with UL 1699; 120/240-V,
single-pole configuration.

Molded-Case Circuit-Breaker (MCCB) Features and Accessories where called for on
project plans:

a. Standard frame sizes, trip ratings, and number of poles.
b. Lugs: Mechanical style, suitable for number, size, trip ratings, and conductor
materials.

C. Application Listing: Appropriate for application; Type SWD for switching fluorescent
lighting loads; Type HID for feeding fluorescent and high-intensity discharge (HID)
lighting circuits.

d. Ground-Fault Protection: Integrally mounted relay and trip unit with adjustable
pickup and time-delay settings, push-to-test feature, and ground-fault indicator.

e. Shunt Trip: 120-V trip coil energized from separate circuit, set to trip at 55 percent
of rated voltage.

f. Key Interlock Kit: Externally mounted to prohibit circuit-breaker operation; key shall
be removable only when circuit breaker is in off position.

g. Handle Padlocking Device: Fixed attachment, for locking circuit-breaker handle in

on or off position.
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h. Handle Clamp: Loose attachment, for holding circuit-breaker handle in on position.
PART 3 - EXECUTION

3.1 EXAMINATION
A. Receive, inspect, handle, and store panelboards according to NEMA PB 1.1.

B. Examine panelboards before installation. Reject panelboards that are damaged or rusted or
have been subjected to water saturation.

C. Examine elements and surfaces to receive panelboards for compliance with installation
tolerances and other conditions affecting performance of the Work.

D. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION
A. Install panelboards and accessories according to NEMA PB 1.1.
B. Equipment Mounting: Install floor-mounted distribution panelboards on concrete bases, 100-mm

(4-inch) nominal thickness. Comply with requirements for concrete base specified in
Section 03300 "Cast-in-Place Concrete."

1. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated,
install dowel rods on 450-mm (18-inch) centers around full perimeter of base.

2. Place and secure anchorage devices. Use setting drawings, templates, diagrams,
instructions, and directions furnished with items to be embedded.

3. Install anchor bolts to elevations required for proper attachment to panelboards.

4. Attach panelboard to the vertical finished or structural surface behind the panelboard.

C. Temporary Lifting Provisions: Remove temporary lifting eyes, channels, and brackets and
temporary blocking of moving parts from panelboards.

D. Comply with mounting and anchoring requirements specified in Section 260548.16 "Seismic
Controls for Electrical Systems."

E. Mount panelboard cabinet plumb and rigid without distortion of box. Mount recessed
panelboards with fronts uniformly flush with wall finish and mating with back box.

F. Install overcurrent protective devices and controllers not already factory installed.
1. Set field-adjustable, circuit-breaker trip ranges.
G. Install filler plates in unused spaces.

H. For panelboards flush mounted in finished walls stub four 27-GRC (1-inch) empty conduits into
accessible ceiling space or space designated to be ceiling space in the future

l. Arrange conductors in gutters into groups and bundle and wrap with wire ties.

J. Comply with NECA 1.
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IDENTIFICATION

Identify field-installed conductors, interconnecting wiring, and components; provide warning
signs complying with Section 16075 "Electrical Identification.”

Create a directory to indicate installed circuit loads; incorporate Owner's final room
designations. Obtain approval before installing. Use a computer or typewriter to create directory;
handwritten directories are not acceptable.

Panelboard Nameplates: Label each panelboard with a nameplate complying with requirements
for identification specified in Section 260553 "Electrical Identification.”

Device Nameplates: Label each branch circuit device in distribution panelboards with a
nameplate complying with requirements for identification specified in Section 260553 "Electrical
Identification."

3.4 FIELD QUALITY CONTROL

A

B.

Perform tests and inspections.

Acceptance Testing Preparation:

1. Test insulation resistance for each panelboard bus, component, connecting supply,
feeder, and control circuit.
2. Test continuity of each circuit.

Tests and Inspections:

1. Perform each visual and mechanical inspection and electrical test stated in NETA
Acceptance Testing Specification. Certify compliance with test parameters.
2. Correct malfunctioning units on-site, where possible, and retest to demonstrate

compliance; otherwise, replace with new units and retest.

Panelboards will be considered defective if they do not pass tests and inspections.

3.5 ADJUSTING

A

B.

Adjust moving parts and operable component to function smoothly, and lubricate as
recommended by manufacturer.

Set field-adjustable circuit-breaker trip ranges as specified in Section 16055 "Overcurrent
Protective Device Coordination Study."

3.6 PROTECTION

A

Temporary Heating: Apply temporary heat to maintain temperature according to manufacturer's
written instructions.

END OF SECTION
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SECTION 262726 - WIRING DEVICES
PART 1 - GENERAL

1.1  RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:

Standard-grade receptacles, 125V, 20 A.
GFCl receptacles, 125V, 20 A.
Plug load controllers
Twist-locking receptacles.
Pendant cord-connector devices.
Cord and plug sets.

Toggle switches, 120/277 V, 20 A.
Occupancy sensors.

Digital timer light switches.

10.  Wall-box dimmers.

11.  Wall plates.

12.  Floor service fittings.

13. Poke-through assemblies.

©CoNoGO AWM=

1.3 DEFINITIONS
A. AFCI: Arc-fault circuit interrupter.

B. BAS: Building automation system.

C. EMI: Electromagnetic interference.

D. GFCI: Ground-fault circuit interrupter.

E. Pigtail: Short lead used to connect a device to a branch-circuit conductor.
F. RFI: Radio-frequency interference.

G. SPD: Surge protective device.

1.4 ACTION SUBMITTALS
A. Product Data: For each type of product.

B. Shop Drawings: List of legends and description of materials and process used for premarking
wall plates.
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PART 2 - PRODUCTS

2.1  GENERAL WIRING-DEVICE REQUIREMENTS

A. Wiring Devices, Components, and Accessories: Listed and labeled as defined in NFPA 70, by a
qualified testing agency, and marked for intended location and use.

B.  Comply with NFPA 70.

RoHS compliant.

o O

Comply with NEMA WD 1.

m

Devices that are manufactured for use with modular plug-in connectors may be substituted
under the following conditions:

1. Connectors shall comply with UL 2459 and shall be made with stranding building wire.
2. Devices shall comply with requirements in this Section.

F. Devices for Owner-Furnished Equipment:
1. Receptacles: Match plug configurations.

G. Device Color:

1. Wiring Devices Connected to Normal Power System: White unless otherwise indicated or
required by NFPA 70 or device listing.
2. Wiring Devices Connected to Essential Electrical System: Red.

H. Wall Plate Color: For plastic covers, match device color.
l. Source Limitations: Obtain each type of wiring device and associated wall plate from single
source from single manufacturer.
2.2 STANDARD-GRADE RECEPTACLES, 125V, 20 A

A. Duplex Receptacles, 125V, 20 A:

1. Manufacturers:
a. Hubbell
b. Leviton
C. Legrand: Pass & Seymour
2. Description: Two pole, three wire, and self-grounding.

3. Configuration: NEMA WD 6, Configuration 5-20R.
4, Standards: Comply with UL 498 and FS W-C-596.

2.3 GFCIRECEPTACLES, 125V, 20 A
A. Duplex GFCI Receptacles, 125V, 20 A:

1. Manufacturers:
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a Hubbell
b. Leviton
C. Legrand: Pass & Seymour

2. Description: Integral GFCI with "Test" and "Reset" buttons and LED indicator light. Two

pole, three wire, and self-grounding.
3. Configuration: NEMA WD 6, Configuration 5-20R.

4, Type: Non-feed through.

5. Standards: Comply with UL 498, UL 943 Class A, and FS W-C-596.

2.4 PLUG LOAD CONTROLLERS

A

Plug load controller, network connectable to control 125V, 20A loads.

1. Basis of design: Legrand LMPL-101

2. Low voltage Cat 5e cable connection to compatible room controller with RJ-45
connectors.

25 TWIST-LOCKING RECEPTACLES

A

Twist-Lock, Single Receptacles:

1. Manufacturers:
a. Hubbell
b. Leviton
C. Legrand: Pass & Seymour
2. Configuration: NEMA WD 6, Rating and configuration as indicated on drawings or to

match equipment requirements if not indicated.
3. Standards: Comply with UL 498.

2.6 PENDANT CORD-CONNECTOR DEVICES

A

Description: Matching, locking-type plug and receptacle body connector, heavy-duty grade.

1. Manufacturers:
a. Hubbell
b. Leviton
C. Legrand: Pass & Seymour

Configuration: NEMA WD 6, Configuration as indicated on drawings or to match equipment
requirements if not indicated.

Body: Nylon, with screw-open, cable-gripping jaws and provision for attaching external cable
grip.

External Cable Grip: Woven wire-mesh type made of high-strength, galvanized-steel wire
strand, matched to cable diameter, and with attachment provision designed for corresponding
connector.

Standards: Comply with FS W-C-596.
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2.7 CORD AND PLUG SETS

A. Match voltage and current ratings and number of conductors to requirements of equipment
being connected.

B. Cord: Rubber-insulated, stranded-copper conductors, with Type SOW-A jacket; with green-
insulated grounding conductor and ampacity of at least 130 percent of the equipment rating.

C. Plug: Nylon body and integral cable-clamping jaws. Match cord and receptacle type for
connection.
2.8 TOGGLE SWITCHES, 120/277 V, 20 A

A. Single-Pole, Three-Way and Four-Way Switches, 120/277 V, 20 A:

1. Manufacturers:
a. Hubbell
b. Leviton
C. Legrand: Pass & Seymour

2. Standards: Comply with UL 20 and FS W-S-896.

2.9 SWITCHBOX-MOUNTED OCCUPANCY SENSORS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

1. WattStopper; a Legrand® Group brand.

B. General Requirements for Sensors: Automatic-wall-switch occupancy sensor with manual on-off
switch, suitable for mounting in a single gang switchbox.

1. Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and application.

2. Occupancy Sensor Operation: Unless otherwise indicated, turn lights on when coverage
area is occupied, and turn lights off when unoccupied; with a time delay for turning lights
off, adjustable over a minimum range of 1 to 15 minutes.

3. Operating Ambient Conditions: Dry interior conditions, 32 to 120 deg F.

4. Switch Rating: Not less 1200-VA LED load at 277 V.

C. Wall-Switch Sensor:

1. Standard Range: 180-degree field of view, field adjustable from 180 to 40 degrees; with a
minimum coverage area as indicated on the drawings.

Sensing Technology: PIR, ultrasonic or dual technology as indicated on the drawings..
Switch Type: Switch Type: Single or dual circuit as indicated on the drawings.

Voltage: 277 V.

Concealed, field-adjustable, "off" time-delay selector at up to 30 minutes.

Color: White.

Faceplate: Color matched to switch.

Nooh~WON
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2.10 TIMER LIGHT SWITCH

A. Digital Timer Light Switch:

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Wattstopper; a Legrand brand.
B. Products: Wattstopper TS-400-W or as otherwise indicated on the drawings.
C. Description: Switchbox-mounted, combination digital timer and conventional switch lighting-
control unit, with backlit digital display, with selectable time interval
2.11 DIMMERS

A. Wall-Box Dimmers:

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to
the following:

a. Wattstopper; a Legrand brand.

2. Description: Modular, solid-state dimmer switch with integral, quiet on-off switches where
indicated.

3. Control: Continuously adjustable slider.

4, Standards: Comply with UL 1472.

5. LED Lamp Dimmer Switches: Modular; compatible with associated LED fixture
technology.

2.12 WALL PLATES

A. Single Source: Obtain wall plates from same manufacturer of wiring devices.

B. Single and combination types shall match corresponding wiring devices.
1. Plate-Securing Screws: Metal with head color to match plate finish.
2. Material for Finished Spaces: Smooth, high-impact thermoplastic.
3. Material for Unfinished Spaces: Galvanized steel.

C. Weatherproof Cover Plates: NEMA 250, complying with Type 3R, heavy-duty weather-resistant,
covered-while-in use lockable cover.
2.13 FLOOR SERVICE FITTINGS

A. Description: Modular, flush-type, dual-service units suitable for wiring method used, with cover
flush with finished floor.

B. Manufacturers:
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1. Legrand: Wiremold
2. Engineer approved equal alternative

C. Products: As indicated on the drawings.

2.14 POKE-THROUGH ASSEMBLIES
A. Description: Factory-fabricated and -wired assembly of below-floor junction box with
multichanneled, through-floor raceway/firestop unit and detachable matching floor service-outlet
assembly.

B. Manufacturers:

1. Legrand: Wiremold
2. Engineer approved equal alternative

C. Products: As indicated on the drawings.

2.15 PREFABRICATED MULTIOUTLET ASSEMBLIES
A. Description: Two-piece surface metal raceway.
B. Manufacturers:

1. Legrand: Wiremold
2. Engineer approved equal alternative

C. Products: As indicated on the drawings.

D. Components shall be products from single manufacturer designed for use as a complete,
matching assembly of raceways and receptacles.

E. Raceway Material: Metal, with manufacturer's standard finish.
PART 3 - EXECUTION

3.1 INSTALLATION

A. Comply with NECA 1, including mounting heights listed in that standard, unless otherwise
indicated.

B. Coordination with Other Trades:
1. Protect installed devices and their boxes. Do not place wall finish materials over device

boxes, and do not cut holes for boxes with routers that are guided by riding against
outside of boxes.

2. Keep outlet boxes free of plaster, drywall joint compound, mortar, cement, concrete, dust,
paint, and other material that may contaminate the raceway system, conductors, and
cables.

3. Install device boxes in brick or block walls so that the cover plate does not cross a joint

unless the joint is troweled flush with the face of the wall.
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4. Install wiring devices after all wall preparation, including painting, is complete.

C. Conductors:

1. Do not strip insulation from conductors until right before they are spliced or terminated on
devices.

2. Strip insulation evenly around the conductor using tools designed for the purpose. Avoid
scoring or nicking of solid wire or cutting strands from stranded wire.

3. The length of free conductors at outlets for devices shall comply with NFPA 70,
Article 300, without pigtails.

4. Existing Conductors:
a. Cut back and pigtail, or replace all damaged conductors.
b. Straighten conductors that remain and remove corrosion and foreign matter.
C. Pigtailing existing conductors is permitted, provided the outlet box is large enough.

D. Device Installation:

1. Replace devices that have been in temporary use during construction and that were
installed before building finishing operations were complete.

2. Keep each wiring device in its package or otherwise protected until it is time to connect
conductors.

3. Do not remove surface protection, such as plastic film and smudge covers, until the last
possible moment.

4. Connect devices to branch circuits using pigtails that are not less than 6 inches in length.

5. When there is a choice, use side wiring with binding-head screw terminals. Wrap solid

conductor tightly clockwise, two-thirds to three-fourths of the way around terminal screw.

6. Use a torque screwdriver when a torque is recommended or required by manufacturer.
7. When conductors larger than No. 12 AWG are installed on 15- or 20-A circuits, splice
No. 12 AWG pigtails for device connections.
8. Tighten unused terminal screws on the device.
9. When mounting into metal boxes, remove the fiber or plastic washers used to hold
device-mounting screws in yokes, allowing metal-to-metal contact.
E. Receptacle Orientation:
1. Install ground pin of vertically mounted receptacles up, and on horizontally mounted
receptacles to the left.
F. Device Plates: Do not use oversized or extra-deep plates. Repair wall finishes and remount

outlet boxes when standard device plates do not fit flush or do not cover rough wall opening.

G. Dimmers:

1. Install dimmers within terms of their listing.
2. Verify that dimmers used for fan-speed control are listed for that application.
3. Install unshared neutral conductors on line and load side of dimmers according to

manufacturers' device, listing conditions in the written instructions.

H. Arrangement of Devices: Unless otherwise indicated, mount flush, with long dimension vertical
and with grounding terminal of receptacles on top. Group adjacent switches under single,
multigang wall plates.

l. Adjust locations of floor service outlets and service poles to suit arrangement of partitions and
furnishings.
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3.2 GFCIRECEPTACLES
A. Install non-feed-through GFCI receptacles where protection of downstream receptacles is not
required.
3.3 IDENTIFICATION
A. Comply with Section 260553 "Identification for Electrical Systems."

B. Identify each receptacle with panelboard identification and circuit number.

3.4 COMMISSIONING CONSTRUCTION CHECKLISTS
A. Contractor is responsible for utilizing the construction checklists supplied by the Commissioning
Authority to in accordance with the procedures defined in Section 019113 “General
Commissioning Requirements.”
3.5 COMMISSIONING FUNCTIONAL TESTING
A. Contractor is responsible for utilizing the functional test procedures supplied by the

Commissioning Authority to in accordance with the procedures defined in Section 019113
“General Commissioning Requirements.”

END OF SECTION
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SECTION 262813 - FUSES
PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A. Section Includes:
1. Cartridge fuses rated 600 V ac and less for use in the following:
Control circuits.
Motor-control centers.

Enclosed controllers.
Enclosed switches.

coow

1.3 FIELD CONDITIONS
A. Where ambient temperature to which fuses are directly exposed is less than 40 deg F or

more than 100 deg F, apply manufacturer's ambient temperature adjustment factors to fuse
ratings.

PART 2 - PRODUCTS

21 MANUFACTURERS

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

1. Bussmann, an Eaton business.
2. Littelfuse, Inc.
3. Mersen USA.

B. Source Limitations: Obtain fuses, for use within a specific product or circuit, from single
source from single manufacturer.

2.2 CARTRIDGE FUSES

A. Characteristics: NEMA FU 1, current-limiting, nonrenewable cartridge fuses with voltage
ratings consistent with circuit voltages.

1. Type RK-1: 250 or 600-V as required, zero- to 600-A rating, 200 kAIC, time delay.
2. Type RK-5: 250 or 600-V, zero- to 600-A rating, 200 kAIC, time delay.
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3. Type CC: 600-V, zero- to 30-A rating, 200 kAIC, time delay.
4. Type L: 600-V, 601- to 6000-A rating, 200 KAIC, time delay.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

Comply with NEMA FU 1 for cartridge fuses.
Comply with NFPA 70.

Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse
size and with system short-circuit current levels.

PART 3 - EXECUTION

3.1  EXAMINATION

A

Examine fuses before installation. Reject fuses that are moisture damaged or physically
damaged.

Examine holders to receive fuses for compliance with installation tolerances and other
conditions affecting performance, such as rejection features.

Examine utilization equipment nameplates and installation instructions. Install fuses of sizes
and with characteristics appropriate for each piece of equipment.

Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied
to fuse ratings.

Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 FUSE APPLICATIONS

A

Cartridge Fuses:

Feeders: Class L, time delay.

Motor Branch Circuits: Class RKS5, time delay.

Large Motor Branch (601-4000 A): Class L, time delay.

Other Branch Circuits: Class RK1, time delay or Class RK5, time delay.
Control Transformer Circuits: Class CC, time delay, control transformer duty.

abhwbh=

3.3 INSTALLATION

A

Install fuses in fusible devices. Arrange fuses so rating information is readable without
removing fuse.

FUSES
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3.4 IDENTIFICATION

A. Install labels complying with requirements for identification specified in Section 260553

"Identification for Electrical Systems" and indicating fuse replacement information inside of
door of each fused switch and adjacent to each fuse block, socket, and holder.

END OF SECTION
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SECTION 262816 - ENCLOSED SWITCHES
PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specification Sections, apply to this Section.
1.2 SUMMARY
A. Section Includes:
1. Fusible switches.
2. Nonfusible switches.
3. Enclosures.
1.3 DEFINITIONS
A. NC: Normally closed.
B. NO: Normally open.

C. SPDT: Single pole, double throw.

1.4 ACTION SUBMITTALS

A. Product Data: For each type of enclosed switch, accessory, and component indicated.
Include nameplate ratings, dimensioned elevations, sections, weights, and manufacturers'
technical data on features, performance, electrical characteristics, ratings, accessories, and

finishes.

1. Enclosure types and details for types other than NEMA 250, Type 1.

2. Current and voltage ratings.

3. Short-circuit current ratings (interrupting and withstand, as appropriate).

4. Detail features, characteristics, ratings, accessories, and auxiliary components.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For enclosed switches and circuit breakers to include in
emergency, operation, and maintenance manuals.

1. In addition to items specified in Section 017823 "Operation and Maintenance Data,"
include the following:

a. Manufacturer's written instructions for testing and adjusting enclosed switches
and circuit breakers.
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1.6 FIELD CONDITIONS

A. Environmental Limitations: Rate equipment for continuous operation under the following
conditions unless otherwise indicated:

1. Ambient Temperature: Not less than minus 22 deg F and not exceeding 104 deg F.
2. Altitude: Not exceeding 6600 feet.
1.7  WARRANTY

A. Manufacturer's Warranty: Manufacturer and Installer agree to repair or replace components
that fail in materials or workmanship within specified warranty period.

1. Warranty Period: One year from date of Substantial Completion.
PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS

A. Source Limitations: Obtain enclosed switches and circuit breakers, overcurrent protective
devices, components, and accessories, within same product category, from single
manufacturer.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by an NRTL, and marked for intended location and application.

C.  Comply with NFPA 70.

2.2 FUSIBLE SWITCHES

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

Eaton

General Electric

Siemens

Square D / Schneider Electric

PN~

B. Type HD, Heavy Duty:

Single throw.

Three pole.

240 or 600-V ac as required.

1200 A and smaller.

UL 98 and NEMA KS 1, horsepower rated, with clips or bolt pads to accommodate
indicated fuses.

Lockable handle with capability to accept three padlocks, and interlocked with cover in
closed position.

agrON =
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C. Accessories:
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Equipment Ground Kit: Internally mounted and labeled for copper and aluminum
ground conductors.

Neutral Kit (when circuit neutral is required): Internally mounted; insulated, capable of
being grounded and bonded; labeled for copper and aluminum neutral conductors.
Class R Fuse Kit: Provides rejection of other fuse types when Class R fuses are
specified.

Lugs: Mechanical type, suitable for number, size, and conductor material.

2.3 NONFUSIBLE SWITCHES

A

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to the following:

PN~

Eaton.

General Electric.

Siemens.

Square D / Schneider Electric

Type HD, Heavy Duty, Three Pole, Single Throw, 600-V ac, 1200 A and Smaller: UL 98 and
NEMA KS 1, horsepower rated, lockable handle with capability to accept three padlocks, and
interlocked with cover in closed position.

Accessories:

1.

2.

3.

Equipment Ground Kit: Internally mounted and labeled for copper and aluminum
ground conductors.

Neutral Kit (when circuit neutral is required): Internally mounted; insulated, capable of
being grounded and bonded; labeled for copper and aluminum neutral conductors.
Lugs: Mechanical type, suitable for number, size, and conductor material.

PART 3 - EXECUTION

3.1

3.2

EXAMINATION

A

Exam

ine elements and surfaces to receive enclosed switches and circuit breakers for

compliance with installation tolerances and other conditions affecting performance of the

Work.

Proceed with installation only after unsatisfactory conditions have been corrected.

1.

Commencement of work shall indicate Installer's acceptance of the areas and
conditions as satisfactory.

ENCLOSURE ENVIRONMENTAL RATING APPLICATIONS

A

Enclo

1.
2.
3.

sed Switches: Provide enclosures at installed locations with the following ratings.

Indoor, Dry and Clean Locations: NEMA 250, Type 1.
Outdoor Locations: NEMA 250, Type 3R.
Wet or Wash-Down Areas: NEMA 250, Type 4X, stainless steel.
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4. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:
NEMA 250, Type 12.

3.3 INSTALLATION

A. Coordinate layout and installation of switches, circuit breakers, and components with
equipment served and adjacent surfaces. Maintain required workspace clearances and
required clearances for equipment access doors and panels.

B. Install individual wall-mounted switches with tops at uniform height unless otherwise

indicated.

C. Temporary Lifting Provisions: Remove temporary lifting of eyes, channels, and brackets and
temporary blocking of moving parts from enclosures and components.

D. Install fuses in fusible devices.

E. Comply with NFPA 70 and NECA 1.

3.4 IDENTIFICATION

A Comply with requirements in Section 260553 "Identification for Electrical Systems."

1. Identify field-installed conductors, interconnecting wiring, and components; provide
warning signs.
2. Label each enclosure with laminated-plastic nameplate.

3.5 FIELD QUALITY CONTROL

A. Tests and Inspections for Switches:

1. Visual and Mechanical Inspection:
a. Inspect physical and mechanical condition.
b. Inspect anchorage, alignment, grounding, and clearances.
C. Verify that the unit is clean.
d. Verify blade alignment, blade penetration, travel stops, and mechanical

Sa ™o

operation.

Verify that fuse sizes and types match the Specifications and Drawings.

Verify that each fuse has adequate mechanical support and contact integrity.
Inspect bolted electrical connections for high resistance using following methods:
Verify tightness of accessible bolted electrical connections by calibrated torque-
wrench method in accordance with manufacturer's published data or NETA ATS
Table 100.12 in the absence of manufacturer published data.

Verify lubrication of moving current-carrying parts and moving and sliding
surfaces.

B. Replace defective switches.

END OF SECTION
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SECTION 262913 - MANUAL AND MAGNETIC MOTOR CONTROLLERS
PART 1 - GENERAL

1.1  RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

1.2 SUMMARY
A. Section Includes:

Manual motor switches.

Combination full-voltage magnetic motor controllers.
Enclosures.

Accessories.

Identification.

gD

1.3 DEFINITIONS
A. CPT: Control power transformer.

B. NC: Normally closed.

C. NO: Normally open.
D. OCPD: Overcurrent protective device.
E. SCCR: Short-circuit current rating.

F. SCPD: Short-circuit protective device.

1.4 ACTION SUBMITTALS
A. Product Data: For each type of product.

1. Include rated capacities, operating characteristics, electrical characteristics, and
furnished specialties and accessories.

B. Shop Drawings: For each type of magnetic controller.

1. Include plans, elevations, sections, and mounting details.
Indicate dimensions, weights, required clearances, and location and size of each field
connection.

3. Wire Termination Diagrams and Schedules: Include diagrams for signal, and control
wiring. Identify terminals and wiring designations and color-codes to facilitate
installation, operation, and maintenance. Indicate recommended types, wire sizes, and
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circuiting arrangements for field-installed wiring, and show circuit protection features.
Differentiate between manufacturer-installed and field-installed wiring.

4. Include features, characteristics, ratings, and factory settings of individual overcurrent
protective devices and auxiliary components.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For magnetic controllers to include in operation and
maintenance manuals.

1. In addition to items specified in Section 017823 "Operation and Maintenance Data,"
include the following:

a.

b.

PART 2 - PRODUCTS

Routine maintenance requirements for magnetic controllers and installed
components.

Manufacturer's written instructions for testing and adjusting circuit breaker and
MCP trip settings.

Manufacturer's written instructions for setting field-adjustable overload relays.
Load-Current and Overload-Relay Heater List: Compile after motors have been
installed, and arrange to demonstrate that selection of heaters suits actual motor
nameplate full-load currents.

Load-Current and List of Settings of Adjustable Overload Relays: Compile after
motors have been installed, and arrange to demonstrate that switch settings for
motor-running overload protection suit actual motors to be protected.

2.1 PERFORMANCE REQUIREMENTS

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and use.

B. UL Compliance: Fabricate and label magnetic motor controllers to comply with UL 508 and
UL 60947-4-1.

C. NEMA Compliance: Fabricate motor controllers to comply with ICS 2.

2.2  MANUAL MOTOR CONTROLLERS

A. Motor-Starting Switches (MSS): "Quick-make, quick-break" toggle or push-button action;
marked to show whether unit is off or on.

1. Manufacturers: Subject to compliance with requirements, provide products by the
following:
a. Schneider Electric, Square D brand.

b.

Engineer approved alternative.

2. Standard: Comply with NEMA ICS 2, general purpose, Class A.
3. Configuration: Non-reversing.
4. Surface mounting.
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2.3 COMBINATION FULL-VOLTAGE MAGNETIC MOTOR CONTROLLER

A

B.

Individually mounted enclosed magnetic motor starters shall be of the combination type.
Description: Factory-assembled, combination full-voltage magnetic motor controller
consisting of the controller described in this article, indicated disconnecting means, SCPD
and OCPD, in a single enclosure.

Manufacturers: Subject to compliance with requirements, provide products by the following:

1. Eaton.
2. Engineer approved alternative.

Standard: Comply with NEMA ICS 2, general purpose, Class A.

Configuration: Non-reversing.

Contactor Coils: Pressure-encapsulated type[ with coil transient suppressors when indicated].
1. Operating Voltage: Manufacturer's standard, unless indicated.

Control Power:

1. For on-board control power, obtain from integral CPT. The CPT shall have capacity to
operate integral devices and remotely located pilot, indicating, and control devices.

Overload Relays:

1. Thermal Overload Relays:
a. Inverse-time-current characteristic.
b. Class 10 tripping characteristic.
C. Heaters in each phase shall be matched to nameplate full-load current of actual

protected motor and with appropriate adjustment for duty cycle.
Fusible Disconnecting Means:
1. NEMA KS 1, heavy-duty, horsepower-rated, fusible switch with clips or bolt pads to

accommodate indicated fuses.
2. Lockable Handle: Accepts three padlocks and interlocks with cover in closed position.

2.4 ENCLOSURES

A

B.

Comply with NEMA 250, type designations as indicated on Drawings, complying with
environmental conditions at installed location.

The construction of the enclosures shall comply with NEMA ICS 6.

2.5 ACCESSORIES

A

General Requirements for Control Circuit and Pilot Devices: NEMA ICS 5; factory installed in
controller enclosure cover unless otherwise indicated.
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1. Push Buttons, Pilot Lights, and Selector Switches: Standard-duty, except as needed to
match enclosure type.

a. Selector Switch: Three-position, Hand/Off/Auto except as otherwise indicated.
b. Pilot Lights: LED type, Green “Run” pilot light except as otherwise indicated.
C. Auxiliary Contacts: (2) NO and (2) NC contacts except as otherwise indicated.

2.6 IDENTIFICATION

A

Controller Nameplates: Laminated acrylic or melamine plastic signs, as described in
Section 260553 "ldentification for Electrical Systems," for each compartment, mounted with
corrosion-resistant screws.

PART 3 - EXECUTION

3.1 EXAMINATION

A

Examine areas and space conditions for compliance with requirements for motor controllers,
their relationship with the motors, and other conditions affecting performance of the Work.

3.2 INSTALLATION

A

B.

Comply with NECA 1.

Wall-Mounted Controllers: Install magnetic controllers on walls with tops at uniform height
indicated, and by mounting to a painted plywood backboard. For controllers not at walls or
adjacent to insulated metal panel walls, provide freestanding racks complying with
Section 260529 "Hangers and Supports for Electrical Systems" unless otherwise indicated.

Maintain minimum clearances and workspace at equipment according to manufacturer's
written instructions and NFPA 70.

Wiring within Enclosures: Bundle, lace, and train conductors to terminal points with no excess
and without exceeding manufacturer's limitations on bending radii. Install lacing bars and
distribution spools.

Setting of Overload Relays: Select and set overloads on the basis of full-load current rating
as shown on motor nameplate. Adjust setting value for special motors as required by
NFPA 70 for motors that are high-torque, high-efficiency, and so on.

3.3 IDENTIFICATION

A

Identify system components, wiring, cabling, and terminals. Comply with requirements for
identification specified in Section 260553 "ldentification for Electrical Systems."

3.4 FIELD QUALITY CONTROL

A

Perform tests and inspections.
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1. Comply with the provisions of NFPA 70B, "Testing and Test Methods" Chapter.
Visual and Mechanical Inspection:

Pooow

Compare equipment nameplate data with drawings and specifications.
Inspect physical and mechanical condition.

Inspect anchorage, alignment, and grounding.

Verify the unit is clean.

Inspect contactors:

1) Verify mechanical operation.
2) Verify contact gap, wipe, alignment, and pressure are according to
manufacturer's published data.

Motor-Running Protection:

1) Verify overload element rating is correct for its application.
2) If motor-running protection is provided by fuses, verify correct fuse rating.

Inspect bolted electrical connections for high resistance. Verify tightness of
accessible bolted electrical connections by calibrated torque-wrench method
according to manufacturer's published data or NETA ATS Table 100.12. Bolt-
torque levels shall be according to manufacturer's published data. In the absence
of manufacturer's published data, use NETA ATS Table 100.12.

Verify appropriate lubrication on moving current-carrying parts and on moving
and sliding surfaces.

3. Electrical Tests:

a.
b.
c.

Operate the disconnect switch to ensure smooth operation.
Test each motor for phase rotation.
Perform operational tests by initiating control devices.

3.5 SYSTEM FUNCTION TESTS

A. Coordinate electrical function testing with work of other trades.

B. System function tests shall prove the correct interaction of sensing, processing, and action
devices. Perform system function tests after field quality control tests have been completed
and all components have passed specified tests.

END OF SECTION
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SECTION 265119 - LED INTERIOR LIGHTING

PART 1 - GENERAL

1.1  RELATED DOCUMENTS

A

Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

Related Requirements:

1. Section 260923 Lighting Control Devices

2. Section 260943 Distributed Lighting Controls

3. Section 262726 Wiring Devices

1.2 DEFINITIONS

A

o O

m

CCT: Correlated color temperature.

CRI: Color Rendering Index.

Fixture: See "Luminaire."

LED: Light-emitting diode.

Lumen: Measured output of lamp and luminaire, or both.

Luminaire: Complete lighting unit, including lamp, reflector, and housing.

1.3 ACTION SUBMITTALS

A

Product Data: For each type of product.

Arrange in order of luminaire designation.

Include data on features, accessories, and finishes.

Include physical description and dimensions of luminaires.

Include emergency lighting units, including batteries and chargers.

Include life, output (lumens, CCT, and CRI), and energy-efficiency data.

Photometric data and adjustment factors based on laboratory tests, complying with IES
"Lighting Measurements Testing and Calculation Guides" for each luminaire type. The
adjustment factors shall be for light sources and accessories identical to those
indicated for the luminaire as applied in this Project.

oAM=

Product Schedule: For luminaires and lamps. Use same designations indicated on Drawings.

1.4 CLOSEOUT SUBMITTALS

A

Operation and Maintenance Data: For luminaires and lighting systems to include in operation
and maintenance manuals.
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QUALITY ASSURANCE

A

Luminaire Photometric Data Testing Laboratory Qualifications: Provided by an independent
agency, with the experience and capability to conduct the testing indicated, that is an NRTL
as defined by OSHA in 29 CFR 1910.7, accredited under the NVLAP for Energy Efficient
Lighting Products, and complying with the applicable IES testing standards.

Provide luminaires from a single manufacturer for each luminaire type.

Each luminaire type shall be binned within a three-step MacAdam Ellipse to ensure color
consistency among luminaires.

DELIVERY, STORAGE, AND HANDLING

A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering
before shipping.

WARRANTY

A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires
that fail in materials or workmanship within specified warranty period.

B. Warranty Period: Five year(s) from date of Substantial Completion.

PART 2 - PRODUCTS

2.1

2.2

LUMINAIRE REQUIREMENTS

A

C.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

Factory-Applied Labels: Comply with UL 1598. Include recommended light source. Locate
labels where they will be readily visible to service personnel, but not seen from normal
viewing angles when lamps are in place.

1. Label shall include the following lamp characteristics:

a. "USE ONLY" and include specific light source type and ratings.
b. CCT and CRI.

Recessed luminaires shall comply with NEMA LE 4.

LUMINAIRE TYPES

A

Provide luminaires as listed in the Lighting Fixture Schedule on the drawings. Scheduled
luminaires are the basis of design and are selected to meet specific owner requirements.

Alternatives to the specified fixtures will be considered for approval based on close similarity
of appearance, performance and quality. Submittals for consideration shall include detailed
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photometric data and calculations demonstrating equivalent performance along with the
information listed under “Action Submittals” in this section.
2.3 MATERIALS
A. Metal Parts:

1. Free of burrs and sharp corners and edges.
2. Form and support to prevent warping and sagging.

B. Steel:

1. ASTM A 36/A 36M for carbon structural steel.
2. ASTM A 568/A 568M for sheet steel.

C. Stainless Steel:

1. 1. Manufacturer's standard grade.
2. 2. Manufacturer's standard type, ASTM A 240/240 M.

D. Galvanized Steel: ASTM A 653/A 653M.

E. Aluminum: ASTM B 209.

2.4 METAL FINISHES
A. Variations in finishes are unacceptable in the same piece. Variations in finishes of adjoining
components are acceptable if they are within the range of approved Samples and if they can
be and are assembled or installed to minimize contrast.
2.5 LUMINAIRE SUPPORT
A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems"
for channel and angle iron supports and nonmetallic channel and angle supports.

PART 3 - EXECUTION

3.1  EXAMINATION
A. Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for installation tolerances and other conditions affecting performance of the
Work.

B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical
connections before luminaire installation.

C. Proceed with installation only after unsatisfactory conditions have been corrected.
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3.2 TEMPORARY LIGHTING
A. If approved by the Architect, use selected permanent luminaires for temporary lighting. When
construction is sufficiently complete, clean luminaires used for temporary lighting and install
new lamps.

3.3 INSTALLATION

A.  Comply with NECA 1.

B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.
C. Install light source in each luminaire.
D. Supports:

1. Sized and rated for luminaire weight.

2. Able to maintain luminaire position after cleaning and relamping.

3. Provide support for luminaire without causing deflection of ceiling or wall.

4. Luminaire-mounting devices shall be capable of supporting a horizontal force of 100

percent of luminaire weight and a vertical force of 400 percent of luminaire weight.
E. Flush-Mounted Luminaires:
1. Secured to outlet box.
2. Attached to ceiling structural members at four points equally spaced around
circumference of luminaire.
3. Trim ring flush with finished surface.
F. Wall-Mounted Luminaires:
1. Attached to structural members in walls or Attached to a minimum 20 gauge backing
plate attached to wall structural members.
2. Do not attach luminaires directly to gypsum board.
G.  Suspended Luminaires:

1. Ceiling Mount Pendants:

a. Aircraft cable per manufacturer's recommendation and as required to meet
specified mounting height.

H.  Ceiling-Grid-Mounted Luminaires:
1. Secure to any required outlet box.
2. Secure luminaire to the luminaire opening using approved fasteners in a minimum of

four locations, spaced near corners of luminaire.

l. Comply with requirements in Section 260519 "Low-Voltage Electrical Power Conductors and
Cables" for wiring connections.
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3.4 IDENTIFICATION
A. Identify system components, wiring, cabling, and terminals. Comply with requirements for
identification specified in Section 260553 "ldentification for Electrical Systems."
3.5 FIELD QUALITY CONTROL
A. Perform the following tests and inspections:
1. Operational Test: After installing luminaires, switches, and accessories, and after
electrical circuitry has been energized, test units to confirm proper operation.
2. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation.
Verify transfer from normal power to battery power and retransfer to normal.

B. Luminaire will be considered defective if it does not pass operation tests and inspections.

C. Prepare test and inspection reports.
3.6 STARTUP SERVICE

A. Comply with requirements for startup specified in Section 260943 “Distributed Lighting
Control Systems.”

END OF SECTION
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SECTION 265213 - EMERGENCY AND EXIT LIGHTING

PART 1 - GENERAL

1.1

1.2

1.3

1.4

RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and Division 01 Specification Sections, apply to this Section.

SUMMARY

A. Section Includes:
1. Emergency lighting units.
2. Exit signs.
3. Luminaire supports.

DEFINITIONS

A. CCT: Correlated color temperature.

B. CRI: Color Rendering Index.

C. Emergency Lighting Unit: A lighting unit with internal or external emergency battery powered
supply and the means for controlling and charging the battery and unit operation.

ACTION SUBMITTALS

A. Product Data: For each type of emergency lighting unit, exit sign, and emergency lighting
support.

Include data on features, accessories, and finishes.

Include physical description of the unit and dimensions.

Battery and charger for light units.

Include life, output of luminaire (lumens, CCT, and CRI), and energy-efficiency data.
Include photometric data and adjustment factors based on laboratory tests, complying
with IES LM-45, for each luminaire type.

gD =

B. Product Schedule:

1. For emergency lighting units. Use same designations indicated on Drawings.
2. For exit signs. Use same designations indicated on Drawings.

1.5 CLOSEOUT SUBMITTALS

A. Operation and Maintenance Data: For luminaires and lighting systems to include in
emergency, operation, and maintenance manuals.
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1.6 DELIVERY, STORAGE, AND HANDLING
A. Protect finishes of exposed surfaces by applying a strippable, temporary protective covering
before shipping.
1.7  WARRANTY

A. Warranty: Manufacturer and Installer agree to repair or replace components of luminaires
that fail in materials or workmanship within specified warranty period.

1. Warranty Period: Two year(s) from date of Substantial Completion.
PART 2 - PRODUCTS

2.1 GENERAL REQUIREMENTS FOR EMERGENCY LIGHTING

A. Provide emergency lighting units and exit signs as listed in the Lighting Fixture Schedule on
the drawings.

B. Alternatives to the specified fixtures will be considered for approval based on close similarity
of appearance, performance and quality. Submittals for consideration shall include detailed
photometric data and calculations demonstrating equivalent performance along with the
information listed under “Action Submittals” in this section.

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application.

D. NRTL Compliance: Fabricate and label emergency lighting units, exit signs, and batteries to
comply with UL 924.

E. Comply with NFPA 70 and NFPA 101.

F. Comply with NEMA LE 4 for recessed luminaires.

2.2 EMERGENCY LIGHTING
A. General Requirements for Emergency Lighting Units:

Self-contained units: as indicated on Drawings.
Operating at nominal voltage of 277 V ac.

Two LED lamp heads.

Internal emergency power unit.

PN~

2.3 EXIT SIGNS

A. General Requirements for Exit Signs: Comply with UL 924; for sign colors, visibility,
luminance, and lettering size, comply with authorities having jurisdiction.

B. Internally Lighted Signs:
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1. Operating at nominal voltage of 277 V ac.
2. Lamps for AC Operation: LEDs; 50,000 hours minimum rated lamp life.
3. Self-Powered Exit Signs (Battery Type): Internal emergency power unit.

24 MATERIALS

A. Metal Parts:

1. Free of burrs and sharp corners and edges.
2. Sheet metal components shall be steel unless otherwise indicated.
3. Form and support to prevent warping and sagging.

B. Appearance of Finished Work: Noticeable variations in same piece are not acceptable.

2.5 LUMINAIRE SUPPORT COMPONENTS

A. Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems"
for channel and angle iron supports and nonmetallic channel and angle supports.

B. Support Wires: ASTM A 641/A 641M, Class 3, soft temper, zinc-coated steel, 12 gage.

PART 3 - EXECUTION

3.1 EXAMINATION

A. Examine substrates, areas, and conditions, with Installer present, for compliance with
requirements for conditions affecting performance of luminaires.

B. Examine roughing-in for luminaire to verify actual locations of luminaire and electrical
connections before luminaire installation.

C. Examine walls, floors, roofs, and ceilings for suitable conditions where emergency lighting
luminaires will be installed.

D.  Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION

A. Comply with NECA 1.

B. Install luminaires level, plumb, and square with ceilings and walls unless otherwise indicated.
C.  Supports:
1. Sized and rated for luminaire weight.

2. Able to maintain luminaire position when testing emergency power unit.
3. Provide support for luminaire and emergency power unit without causing deflection of
ceiling or wall.

D. Wall-Mounted Luminaire Support:
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1. Attached to structural members in walls or to a minimum 20-gage backing plate
attached to wall structural members.
2. Do not attach luminaires directly to gypsum board.
E. Ceiling Grid Mounted Luminaires:

1. Secure to any required outlet box.

3.3 IDENTIFICATION
A. Identify system components, wiring, cabling, and terminals. Comply with requirements for
identification specified in Section 260553 "ldentification for Electrical Systems."
3.4 FIELD QUALITY CONTROL
A. Perform the following tests and inspections:

1. Test for Emergency Lighting: Interrupt power supply to demonstrate proper operation.
Verify transfer from normal power to battery power and retransfer to normal.

B. Prepare test and inspection reports.

3.5 STARTUP SERVICE
A. Perform startup service:
1. Charge emergency power units and batteries minimum of one hour and depress switch
to conduct short-duration test.

2. Charge emergency power units and batteries minimum of 24 hours and conduct one-
hour discharge test.

END OF SECTION
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